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Office of Premarket Approval

HFS-200

U. S. Food and Drug Administration

Center for Food Safety and Applied Nutrition
200 "C" Street, SW

Washington, DC 20004

Dear Sirs:

American Ingredients Company, of 3947 Broadway, Kansas City, Missouri, respectfully submits
this GRAS Notification, pursuant to Section 170.30(b) of the Food Additive Regulations, with
respect to the use of mineral oil. This GRAS Notification is being submitted to affirm as GRAS
the use of mineral oil as an ingredient of a release agent sprayed on food-processing equipment,
resulting in addition of mineral oil to food at no more than 5 parts per million (p.p.m.).
Specifically, this notification affirms that the aforementioned use of mineral oil is GRAS based
upon history of use. Because of this GRAS determination, we affirm this use of mineral oil is

I exempt from the premarket approval requirements of the Federal Food, Drug and Cosmetic Act.
“&v‘“’ The data and information that are the basis for our GRAS determination for this use of mineral
oil are available for the Food and Drug Administration’s review and copying at reasonable times

at the address of American Ingredients Company noted previously, or the documents will be sent
to FDA upon request.

With this GRAS notification, American Ingredients Company affirms that mineral oil is GRAS
as an ingredient of a release agent sprayed on food processing equipment, and resulting in a
presence on food at no more than 5.0 parts per million. This is similar to the approved use found
in 21 CFR Section 172.878, which permits the use of white mineral oil as a bakery product
release agent and lubricant, and also on raw fruits and vegetables as a protective coating (GMP
levels). In bakery products its limit is at 0.15% of bakery product weight. Mineral oil also
appears in the Secondary Direct Additives portion of the regulations, under 21 CFR Section
173.340, as a defoaming agent.

Sincerely,

AMERICAN INGREDIENTS COMPANY
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GRAS NOTIFICATION

AMERICAN INGREDIENTS COMPANY

GRAS Notification for Use of Mineral Oil as a Direct Additive in Food Products

Name of Notifier:

Post Office Address:

Name of Notified Substance:

Conditions of Use:

Date:

American Ingredients Company

3947 Broadway

Kansas City, MO 64111
Telephone: 816-561-9050
Fax: 816-561-9909

Mineral Oil, USP

Mineral oil as an ingredient in a non-stick lubricant
to be applied to food-processing equipment, such as
moving belts, product chutes, and shakers.

February 23, 2000

Submitted on behalf of American Ingredients Company by:

April F. Kates,
Consultant for Regulatory Affairs
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A. Identity and Specifications

Formal Chemical Name: Mineral Oil, USP

Common Names, synonyms: Mineral Oil, White Mineral Oil, Paraffin Oil, Liquid Petrolatum
Chemical Abstracts Service Registry Number: 8012-95-1

Empirical Formula: Consists of a mixture of hydrocarbons from petroleum.

Structural Formula: Consists of a mixture of aliphatic , naphthalenic, and aromatic liquid
hydrocarbons from petroleum.

Quantitative Composition: Mineral oil is a mixture of compounds.

Characteristic Properties: Colorless, oily liquid. Density, 0.83-0.86, Surface tension at 25
degrees is slightly below 35 dynes/cm. Insoluble in water, alcohol. Soluble in solvents such as
benzene, ether, oils.

‘ B. Method of Manufacture:

Mineral oil is made by refining cruder lubricating oils to remove unsaturated or volatile
compounds. It is derived from naphthalenic or paraffinic distillates with sulfuric acid or through
the use of hydrogenation. Hydrogenation eliminates aromatic amines and unsaturated
compounds and removes all nitrogen and sulfur-containing components. Mineral oil consists
mainly of saturated aliphatic and cyclic hydrocarbons.

C. Specifications for Food-Grade Mineral Oil:

Specifications for food-grade mineral oil are found in the Food Chemicals Codex IV, INS
number 905(a) (Attachment 1). The tests that are referenced in FCC are those that are
acceptable for specifications and identification. The tests include readily carbonizable
substances, specific gravity, UV absorbance. Procedures are referenced.

Mineral oil also is listed in the U.S. Pharmacopoeia with specifications.

21 CFR 178.3620 also contains specifications and test methods used for mineral oil used as a
component of nonfood articles intended for food-contact use. The analytical methods determine
the ultraviolet absorbance limit, distillation specifications, and maximum pyrene content. See
Attachment I1.
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D. Stability of Mineral Oil

Food-grade mineral oil is a relatively stable substance. It does not decompose with exposure to
air, and it does not decompose unless heated to over 400 degrees F. Different mineral oil grades
have different flash points and viscosities.

E. Intended Technical Effect and Use

The technical effect of the mineral oil is to prevent food products from sticking to food
processing and conveying equipment. The mineral oil is mixed with other ingredients, but it
comprises about 83% of the nonstick product. The other ingredients have approval for use as
secondary direct additives in this application, as defoamers, or are considered GRAS. Product
label 1s in Attachment [I1I. The product is sprayed on the production line conveying equipment,
including belts and shakers. The frequency of spraying, and the amount sprayed on the
equipment will vary with the amount of equipment sprayed (line length) and the amount of
product that passes over it. However, the use level on equipment is to be such that the
maximum amount of mineral oil that would be present on food products would be 5.0 parts per
million (p.p.m.).

Insofar as amount needed to achieve technical effect is concerned, instructions for use would be
to spray the production equipment at a rate so as not to exceed the 5.0 p.p.m. of mineral oil on
the food products. As previously stated, the amount and frequency of spraying the equipment
would be dependent on the volume of product passing over the equipment. Labeling would read
as found in Attachment III. The instructions would specify how to perform the calculation to
determine the amount of lubricant that could be used. If use instructions were followed,
maximum level in the food products should not exceed 5.0 p.p.m..

Limitations to Use and Fate in Food

There is no intended function of the mineral oil on the food surface. Its only function is as a
nonstick agent in the spray product. There is a limitation to use. It is assumed that the fate of
mineral oil on the surface of the food is that it will remain there. If too much of the product is
applied to the production equipment, movement of the product over the equipment may be
impaired (it may slip too much) or transfer of the mineral oil product to the food products will
cause them to become oily and have a poor mouth feel and texture.

Mineral oil is insoluble in water, so any water vapor present which condenses in wrapped frozen
food products will not wash the oil off the product. Degradation products probably will not

J00014
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occur in the food product; on the production equipment there is little chance of degradation
products forming, unless the equipment is subjected to extremely high heat levels (Mineral oil
flashpoint is approximately 360° F.).

There is a reasonable chance that foods that contact the nonstick product will have some mineral
oil on their surface. If these foods are then fried, the mineral oil will dissolve into the frying oil.
Too much mineral oil could have deleterious effects on the frying oils used to cook the food
products at the end user. The mineral oil could oxidize at the frying temperatures and cause the
frying oil to degrade.

History of Use

Mineral oil has been used for many years as a lubricant in food product production. Its use
predates 1958, and it is used presently in many food products and food-contact materials. An
October 1960 article entitled, “White Mineral Oil in the Baking Industry,” mentions that white
mineral oil has been used in the baking industry since mechanical devices gained widespread
use. It references a 1924 publication that refers to mineral oil a dough divider lubricant.
(Attachments IV, V). A 1964 bulletin from the American Bakers Association discusses the FDA
proposed regulation permitting the use of mineral oil in food. The article emphasized that it
would be permitted in baked foods as a release agent and lubricant. The current approved use
level is 0.15% of the weight of the baked goods. This is equivalent to 1500 parts per million,
which is a much higher level than the 5.0 parts per million being proposed for this nonstick
product. 5.0 parts per million would be equivalent to 0.0005% in food products. Mineral oil is
also approved as a component of defoaming agents for wash water for sliced potatoes at not
exceeding 0.008 percent of the wash water. This is equivalent to 80 parts per million, which is
also higher than the level proposed for the nonstick substance for food processing equipment.

In December, 1998, the FDA amended the food additive regulations to increase to 0.08% (800
p.p.m.) the amount of mineral oil applied to rice as a dust-reducing agent.(See Attachment VI)

At present, FDA has sixteen 21 CFR regulatory citations for the use of mineral oil either as a
direct human food additive, indirect food additive, or component of food contact packaging and
labeling. These uses can be found in Attachment VII. At a minimum, the American public
consumes a great deal of baked goods, and it is our assumption that many are at present
consuming mineral oil with no deleterious effects.

F. Methodology for Analysis of Mineral Oil in Food Joo0oo01s

There are several existing methods to analyze for mineral oil in food. These are referenced in
Attachment VIII. To determine how much mineral oil has been added to food, an extraction
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would have to be performed. A sample of food product would be solvent-washed to extract any
oils. The extract would then have to be then run through a gas chromatograph where the mineral
oil fraction is determined and quantified.

G. Consumer Exposure

Foods that will be contacted by the mineral oil in the additive: All unpackaged food products
conveyed on food equipment that is sprayed with the nonstick agent

Typical and maximum use levels: Maximum is 5.0 p.p.m., calculated based on weight of
product passing over and contacting the equipment lubricant.

Population: The population exposed to the lubricant will be anyone consuming food products
that are conveyed over food processing equipment that has been sprayed with this product.
Examples include processed potatoes, raw fruit (oranges) after washing and waxing, frozen
breaded poultry, and frozen food products.

Increase in consumption based on this GRAS notification: Increase in human consumption of
food-grade mineral oil will be minimal because of the low amount (5.0 p.p.m.) being proposed as
the maximum amount of mineral oil picked up by food products.

H. Common Use Determination

Detailed Summary of Information that are the Basis for This GRAS Determination (Common
Use Data):

Technical evidence of safety:

As noted earlier, mineral oil has been used for many years in food product production,
particularly in the baking industry. Tts use predates 1958. An October 1960 article entitled,
“White Mineral Oil in the Baking Industry,” references a 1924 publication that refers to mineral
oil as a dough divider lubricant.(Attachment IV). A 1964 bulletin from the American Bakers
Association discusses the FDA proposed regulation permitting the use of mineral oil in food.
The article emphasized that it would be permitted in baked foods as a release agent and lubricant.

Since that time, use of mineral oil has become widespread in many areas of food production. It
1s used to control dust on grains. The limit for raw rice (dust control) was raised to 800 p.p.m. in
an FDA final rule in December 1998.

000016
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Current approvals for direct additive status for mineral oil (21 CFR 172.878) include its use as a
release agent for capsules and tablets containing flavorings and spices, a release agent for bakery
products, dehydrated fruits and vegetables, egg whites, yeast manufacture, confectionery
manufacture. It is approved as a dust control agent for grains. It can be used as a defoamer in
food, and a protective coating on raw fruits and vegetables.

With these approved uses, mineral oil has been ingested by a significant number of consumers
for a very long time. From the literature review done with this GRAS notification, no data was
found that indicated any reason to doubt the safety of mineral oil from all current approved uses.
There were no studies found that indicate adverse effects from using mineral oil in any of its
approved food additive uses.

There have been many studies over the years pertaining to mineral oil. A review of the literature
was conducted on Toxline. Results are in Attachment IX. A summary of the results follows.

Generally, there are many studies indicating that mineral oil consumed in large quantities over
time causes mal-absorption of nutrients, digestive problems, and if inhaled into lungs, lipoid
pneumonia. However, at the low levels being requested in this GRAS notification, there is little
question that these adverse health effects will not be experienced.

In 1991 the American Conference of Governmental Industrial Hygienists published a study
where three groups of 30 rats received 2% liquid paraffin (mineral oil) in the diet, and no
significant tumor induction was found.! The dosing period was 500 days. Another 1991
published study by the same group found no treatment-related tumor increase when three grades
of mineral oil were fed at a concentration of 5% in the diet to groups of 50 male and 50 female
rats for 2 years.”

There are several recent animal feeding studies conducted with mineral oil. (See Attachment IX).
These studies were published and are publicly available through the National Library of
Medicine’s Grateful Med. They are summarized below:

The first study was published in 1992, In it, male or female Fischer-344 rats were fed either
oleum-treated white oil or hydrotreated white oil, to determine the effects, and difference
between the effects of these two different oil treatments on rats. The study results were that any

000017
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effects were generally related to the dosage fed the rats, rather than by the way the oil was
treated. Female rats showed more changes than males. Changes in hepatic tissues, chemistry or
function were found in rats fed 5000 p.p.m. or more of the oils. The 10 and 100 p.p.m. feeding
levels showed no changes and these correspond to 0.64 and 6.4 mg/kg/day.

The next study was published in 1995. This was a 90-day feeding study of Long-Evans rats and
beagle dogs fed 4 different white mineral oils. The study purpose was to determine the toxicity
of the oils. Levels fed were 300 and 1500 p.p.m. There were no toxicological treatment- related
effects.

Another study published in 1995 was a comparative 90-day feeding study with low-viscosity
white mineral oil in Fischer-344 and Sprague-Dawley-derived rates. The study found that the
Fischer-344 rats are far more sensitive to the presence of mineral hydrocarbons in their diet than
the Sprague-Dawley rats. The Fischer rats showed hepatic and mesenteric microgranulomas,
while the other rats did not.

In 1996 there was a toxicological review of topical exposure to white mineral oils. Repeated
topical exposure was found not to produce any toxicological effects in Fischer 344 rats, C3H
mice, New Zealand white rabbits or beagles at exposure rates similar to the ingestion studies.

In 1996 there was a published 90-day feeding study of seven white oils and 5 waxes fed to
Fischer 344 rats. Dietary doses were 20,000, 2,000, 200 and 20 p.p.m. and were compared with
a control group. Reversal periods were also studied. Effects were found mostly in liver and
mesenteric lymph nodes, and in females more than males. Paraffin waxes were found to affect
the cardiac mitral valve.

Finally, in 1998 a published study compared granulomas in the livers of human and Fischer rats,
both associated with mineral oil ingestion. The study concludes that the majority of the lesions
induced in rats are of no significance for humans, and the human lesions are not believed to
progress to clinically significant lesions.

In general, all the above-referenced studies did not raise any major questions about the affect of
mineral oil on humans, certainly not at lower dosages. In general the effect of feeding mineral
oil to rats resulted in deposits in the liver and/or mesenteric lymph nodes. In some cases, the
effects were reversed when mineral oil was removed from the diet. There were differences
between rat species, and the pathologic responses differences were attributed to differing
sensitivities of the species. No significant toxic effects were induced in beagle dogs.

The review of the literature did not result in finding any information about adverse health effects
from the current approved food uses of mineral oil. No published studies were found
documenting adverse health effects due to the use of mineral oil as a release agent in baked
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goods. This specific use is cited because it is similar to the use of mineral oil in this GRAS
notification. The current use of mineral oil in food is widespread. If there were any adverse
effects from the widespread use they would surely be reported.

Appendix X is mineral oil information downloaded from the Hazardous Substances Databank of
the National Library of Medicine. While there appears to be a lot of information regarding
health effects of inhalation or over-consumption of mineral oil (for medical effects), there was
none implying health problems related to the use of mineral oil as a lubricant or release agent in
food production.

I. Environmental Assessment

In accordance is 21 CFR Sections 25.32(f) and 25.32(k), no environmental assessment is being
provided with this Petition because a categorical exclusion applies to the requested use of
mineral oil. No environmental assessment is required because it is affirmed as GRAS, and is a
prior-sanctioned food additive. Under 25.32(k), mineral oil could also be considered a direct
additive, and thus considered to be added directly to food, is intended to remain on the food
through human ingestion, and is not intended to replace any macronutrients in food.

J00019
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In consideration of the foregoing and all appendices to this GRAS Notification, it is requested
that the Food and Drug Administration review these materials and agree with our conclusion that

for the purpose as an ingredient of a nonstick spray product, mineral oil is GRAS AT 5.0 parts
per million.

Respectfully submitted,

I AMERICAN INGREDIENTS COMPANY

‘ 300020
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which it contacts food does not exceed
0.002 inch.

{42 FR 14609, Mar. 15, 1977, as amended at 47
FR 11847, Mar. 19, 1982; 54 FR 24898, June 12,
1989)

§178.3620 Mineral oil.

Mineral oil may be safely used as a
component of nonfood articles intended
for use in contact with food, subject to
the provisions of this section:

(a) White mineral oil meeting the
specifications prescribed in §172.878 of
this chapter may be used as a compo-
nent of nonfood articles provided such
use complies with any applicable limi-
tations in parts 170 through 189 of this
chapter. The use of white mineral oil in
or on food itseif, including the use of
white mineral oil as a protective coat-
ing or release agent for food, is subject
to the provisions of §172.878 of this
chapter.

(b) Technical white mineral oil iden-
tified in paragraph (bX1) of this section
may be used as provided in paragraph
(b)(2) of this section.

(1) Technical white mineral oil con-
sists of specially refined distillates of
virgin petroleum or of specially refined
distillates that are produced syn-
thetically from petroleum gases. Tech-
nical white mineral oil meets the fol-
lowing specifications:

(1) Saybolt color 20 minimum as de-
termined by ASTM method D156-82,
‘“Standard Test Method for Saybolt
Color of Petroleum Products (Saybolt
Chromometer Method),” which is in-
corporated by reference. Copies may be
obtained from the American Society
for Testing Materials, 1916 Race St.,
Philadelphia, PA 19103, or may be ex-
amined at the Office of the Federal
Register, 800 North Capitol Street,
NW., suite 700, Washington, DC 20408.

(ii) Ultraviolet absorbance limits as
follows:

Maximum
absorb-

Wavelength (my) 2009 pex

280 to 289
290 w 293
300 to 329
330 o 350

ceee B

APPENDIX I

21 CFR Ch. | (4~-1-98 Edition)

Technical white mineral oil containing
antioxidants shall meet the specified
ultraviolet absorbance limits after cor-
rection for any absorbance due to the
antioxidants. The ultraviolet absorb-
ance shall be determined by the proce-
dure described for application to min-
eral oil under ‘‘Specification’ on page
66 of the ‘‘Journal of the Association of
Official Agricultural Chemists,” Vol-
ume 45 (February 1962) (which is incor-
porated by reference; copies are avail-
able from the Center for Food Safety
and Applied Nutrition (HFS-200), Food
and Drug Administration, 200 C St.
SW., Washington, DC 20204, or available
for inspection at the Office of the Fed-
eral Register, 800 North Capitol Street,
NW., suite 700, Washington, DC 20408),
disregarding the last two sentences of
that procedure and substituting there-
for the following: Determine the ab-
sorbance of the mineral oil extract in a
10-millimeter cell in the range from
260-350 mp, inclusive, compared to the
solvent control. If the absorbance so
measured exceeds 2.0 at any point in
range 280-350 my, inclusive, dilute the
extract and the solvent control, respec-
tively, to twice their volume with di-
methyl sulfoxide and remeasure the ab-
sorbance. Multiply the remeasured ab-
sorbance values by 2 to determine the
absorbance of the mineral oil extract
per centimeter optical pathlength.

(2) Technical white mineral oil may
be used wherever mineral oil 1s per-
mitted for use as a component of
nonfood articles complying with

§§175.105, 176.200, 176.210, 1T7.2260,
177.2600, and 177.2800 of this chapter and
§§178.3570 and 178.3910.

(3) Technical white mineral oil may
contain any antioxidant permitted in
food by regulations issued in accord-
ance with section 409 of the Act, in an
amount not greater than that required
to produce its intended effect.

(c) Mineral oil identified in para-
graph (cX1) of this section may be used
as provided in paragraph (c)(2) of this
section.

(1) The mineral oil consists of virgin
petroleum distillates refined to meet
the following specifications:

(1) Initial boiling point of 450 °F mini-
mum.

(11) Color 5.5 maximum as determined
by ASTM method D1500-82, ‘‘Standard

380

000023



Food and Drug Adminisiration, HHS

Test Method for ASTM Color of Petro-
leum Products (ASTM Color Scale),”
which is incorporated by reference. The
availability of this incorporation by
reference is given in paragraph (b)(1)X1)
of this section.

(ii1) Ultraviolet absorbance limits as
follows as determined by the analytical
method described in paragraph (¢)(3) of
this section:

Maximum

absord-

Wevelongth i) L3

200 1o 289 07
290 to 289 0.6
300 to0 359 04
380 to 400 09

(2) The mineral oil may be used wher-
ever mineral oil is permitted for use as
a component of nonfood articles com-
plying with §§175.105 and 176.210 of this
chapter and §178.3910 (for use only in
rolling of metallic foil and sheet
stock), §§176.200, 177.2260, 177.2600, and
177.2800 of this chapter.

(3) The analytical method for deter-
mining ultraviolet absorbance limit is
as follows:

GENERAL INSTRUCTIONS

Because of the sensitivity of the test, the
possibility of errors arising from contamina-
tion is great. It is of the greatest importance
that all glassware be scrupulously cleaned to
remove all organic matter such as oil,
grease, detergent residues, etc. Examine all
glassware, including stoppers and stopcocks,
under ultraviolet light to detect any residual
flnorescent contamination. As a precaution-
ary measure it is recommended practice to
rinse all glassware with purified isooctane
immediately before use. No grease is to be
used on stopcocks or joints. Great care to
avoid contamination of oll samples in han-
dling and to assure absence of any extra-
necus material arising from inadequate
packaging is essential. Because some of the
polynnclear hydrocarbons sought in this test
are very susceptible to photo-oxidation, the
entire procedure is to be carried out under
subdued light.

APPARATUS

Separatory funnels. 250-milliliter, 500-milli-
lter, 1,000-milliliter, and preferably 2,000-
millliter capacity, equipped with tetra-
fluoroethylene polymer stopcocks.

Reservoir. 500-milliliter capacity, equipped
with a 24/40 standard taper male fitting at
the bottom and a suitable ball-joint at the

381

§178.3620

top for connecting to the nitrogen supply.
The male fitting should be equipped with
glass hooks.

Chromatographic tube. 180 millimeters in
length, inside diameter to be 15.7 millimeters
40.1 millimeter, equipped with a coarse, frit-
ted-glass disc, a tetrafluoroethylene polymer
stopcock, and a female 24/40 standard tapered
fitting at the opposite end. (Overall length of
the column with the female joint is 235 milli-
meters.) The female fitting should be
equipped with glass hooks.

Disc, Tetraflunoroethylene polymer 2-inch
diameter disk approximately e-inch thick
with a hole bored in the center to closely fit
the stem of the chromatographic tube.

Suction flask. 250-milliliter or 500-milliliter
filter flask.

Condenser. 24/40 joints, fitted with a drying
tube, length optional.

Evaporation flask (optional). 250-milliliter or
500-milliliter capacity allglass flask
equipped with standard taper stopper having
inlet and outlet tubes to permit passage of
nitrogen across the surface of contained liq-
uid to be evaporated.

Spectrophotometric cells. Fused quartz cells,
optical path length in the range of 5,000 cen-
timeter 10.005 centimeter; also for checking
spectrophotometer performance only, optical
path length in the range 1,000 centimeter
10.005 centimeter. With distilled water in the
cells, determine any absorbance differences.

Spectrophotometer. Spectral range 250 milli-
microns—400 millimicrons with spectral slit
width of 2 millimicrons or less; under instru-
ment operating conditions for these absorb-
ance measurements, the spectrophotometer
shall also meet the following performance
requirsments:

Absorbance repeatability, 10.01 at 0.4 ab-
sorbance.

Absorbance accuracy! 10.05 at 0.4 absorb-
ance.

Wavelength accuracy, +1.0 millimicron.

Nitrogen cylinder. Water-pumped or equiva-
lent purity nitrogen in cylinder equipped
with regulator and valve to control flow at §
p.8.1.g.

1As determined by procedure using potas-
sium chromate for reference standard and
described in National Bureau of Standards
Circular 484, Spectrophotometry, U.S. De-
partment of Commerce (1948). The accuracy
18 to be determined by comparison with the
standard values at 290, 345, and 400 milli-
microns, Circular 484 is incorporated by ref-
erence. Copies are avallable from the Center
for Food Safety and Applied Nutrition (HFS-
200), Food and Drug Administration, 200 C St.
8W., Washington, DC 20204, or available for
inspection at the Office of the Federal Reg-
ister, 800 North Capitol Street, NW., suite
700, Washington, DC 20408,

300024
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REAGENTS AND MATERIALS

Organic solvents. All solvents used through-
out the procedure shall meet the specifica-
tions and tests described in this specifica-
tion. The isooctane, benzene, acetone, and
methyl alcobol designated in the list follow-
ing this paragraph shall pass the following
test:

To the specified quantity of solvent in a
250-milliliter Erienmeyer flask, add 1 milli-
liter of purified n-hexadecane and evaporate
on the steam bath under a stream of nitro-
gen (a loose aluminum fofl jacket around the
flask will speed ewvaporation). Discontinue
evaporation when not over 1 milliliter of res-
idue remains. (To the residue from benzene
add a 10-milliliter portion of purified iso-
octane, reevaporate, and repeat once to In-
sure complete removal of benzene.)

Alternatively, the evaporation time can be
reduced by using the optional evaporation
flask. In this case the solvent and n-hexa-
decane are placed in the flask on the steam
bath, the tube assembly is inserted. and a
stream of nitrogen 1s fed through the {nlet
tube while the outlet tube is connected to a
solvent trap and vacuum line in such a way
as to prevent any flow-back of condensave
into the flask.

Dissolve the 1 milliliter of hexadecane resi-
due in {sooctane and make to 25 milliliters
volume. Determine the absorbance in the 5-
centimeter path length cells compared to
isooctane as reference. The absorbance of the
solution of the solvent residue (except for
methyl alcohol) shall not exceed 0.01 per cen-
timeter path length between 280 and 400 mu.
For methyl alcohol this absorbance value
shall be 0.00.

Isooctane (2.24-trimethylpentane). Use 180
milliliters for the test described in the pre-
ceding paragraph. Purify, if necessary, by
passage through a column of activated silica
gel (Grade 12, Davison Chemical Company,
Baltimore, Maryland, or equivalent) about 90
centimeters in length and 5 centimeters to 8
centimeters in dlameter.

Benzene, A.C.S. reagent grade. Use 150 milli-
lters for the test. Purify, if necessary, by
distillation or otherwise.

Acetone, A.C.S. reagent grade. Use 200 milli-
liters for the test. Purify, if necessary, by
distillation.

Eluting mixtures:

1. 10 percent benzene in isooctane. Pipet 50
milliliters of benzene into a 250-milliliter
glass-stoppered volumetric flask and adjust
to volume with isooctane, with mixing.

2. 20 percent benzene in isooctane. Pipet 50
milliliters of benzene into a 250-milliliter
glass-stoppered volumetric flask and adjust
to volume with isooctane, with mixing.

3. Acetone-benzene-water mizture. Add 20
milliliters of water to 380 milliliters of ace-
tone and 200 milliliters of benzene, and mix.

21 CFR Ch. | (4-1-98 Edition)

n-Hezadecane, 99-percent olefin-free. Dilute
1.0 milliliter of n-hexadecane to 25 militliters
with 1sooctane and determine the absorbance
in a 5-centimeter cell compared to isooctane
as reference point between 280 mp-400 mp.
The absorbance per centimeter path length
shall not exceed 0.00 in this range. Purify, if
necessary, by percolation through activated
sflica gel or by distillation.

Methyl alcohol, A.C.S. reagent grade. Use
10.0 milliliters of methyl alcohol. Purify, if
necessary, by distillation.

Dimethyl sulfozide. Spectrophotometric
grade (Crown Zellerbach Corporation,
Camas, Washington, or equivalent). Absorb-
ance {(1-centimeter cell, distilled water ref-
erence, sample completely saturated with ni-
trogen).

Absort-
Wavelength ance

(maximum)
2615 1.00
270 20
275 09
280 .08
300 0158

There shall be no irregularities in the ab-
sorbance curve within these wavelengths.

Phosphoric acid. 356 percent A.C.3. reagent
grade.

Sodium borohydride. 98 percent.

Magnesium ozide (Sea Sord 43, Food Machin-
ery Company, Westvaco Division, distributed by
chemical supply firms, or equivalent). Place 100
grams of the magnesium oxide In a large
beaker, add 700 milliliters of distilled water
to make a thin slurry, and heat on a steam
bath for 30 minutes with intermittent stir-
ring. Stir well initially to insure that all the
adsorbent 13 completely wetted. Using a
Buchner funnel and a fllter paper (Schleicher
& Schuell No. 597, or equivalent) of suitable
dlameter, fliter with suction. Continne suc-
tion until water no longer drips from the
funnel. Transfer the adsorbent to a glass
trough lined with aluminum foil (free from
rolling ofl). Break up the magnesia with a
clean spatula and spread out the adsorbent
on the aluminum foil {n a layer about 1 cen-
timeter to 2 centimeters thick. Dry for 24
hours at 160 °C 1 °C. Pulverize the magnesia
with mortar and pestle. Sieve the pulverized
adsorbent between 60-180 mesh. Use the mag-
nesia retained on the 130-mesh sieve.

Celite 545. Johns Mansville Company, diato-
maceous earth, or equivalent.

Magnesium ozide-Celite 545 mizture (2+1) by
weight. Place the magnesium oxide (60-180
mesh) and the Celite 545 in 2 to 1 propor-
tions, respectively, by weight in a glass-
stoppered flask large enough for adequate
mixing. Shake vigorously for 10 minutes.
Transfer the mixture to a glass trough lined
with aluminum foil (free from rolling oil)
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and spread it out on a layer about 1 centl-
meter to 2 centimeters thick. Reheat the
mixture at 160 *C 11 *C for 2 hours, and store
in a tightly closed flask.

Sodium sulfate, anhydrous, A.C.S. reagent
grade, preferably in granular form. For each
bottle of sodium sulfate reagent used, estab-
11sh as follows the necessary sodium sulfate
prewash to provide such fllters required in
the method: Place approximately 35 grams of
anhydrous sodium sulfate in a 30-milliliter
course, fritted-glass funnel or in a 65-milli-
meter fllter funnel with glass wool plug;
wash with successive 15-milliliter portions of
the indicated solvent until a 15-milliliter
portion of the wash shows 0.00 absorbance
per centimeter path length between 280 mp
and 400 mu when tested as prescribed under
“Organic solvents.” Usually three portions
of wash solvent are sufficient.

Before proceeding with analysis of a sam-
ple, determine the absorbance in a 5-centi-
meter path cell between 250 millimicrons and
400 millimicrons for the reagent blank by
carrying out the procedure, without an oil
sample, recording the spectra after the ex-
traction stage and after the complete proce-
dure as prescribed. The absorbance per centi-
meter pathlength following the extraction
stage should not exceed 0.02 in the wave-
length range from 280 mpu to 400 my; the ab-
sorbance per centimeter pathlength follow-
ing the complete procedure should not ex-
ceed 0.02 in the wavelength range from 280
mp to 400 my. If in either spectrum the char-
acteristic benzene peaks in the 250 mp-260

the procedure under ‘‘Organic solvents”

iﬂ region are present, remove the benzene

d record absorbance again.

Place 300 milliliters of dimethyl sulfoxide
in a 1-liter separatory funnel and add 75 mil-
liliters of phosphoric acid. Mix the contents
of the funnel and allow to stand for 10 min-
utes. (The reaction between the sulfoxide
and the acid is exothermic. Release pressure
after mixing, then keep funnel stoppered.)
Add 150 milliliters of isooctane and shake to
pre-equilibrate the solvents. Draw off the in-
dividual layers and store in glass-stoppered
flasks.

Weigh a 20-gram sample of the oil and
transfer to a 500-milliliter separatory funnel
containing 100 milliliters of pre-equilibrated
sulfoxide-phosphoric acid mixture. Complete
the transfer of the sample with small por-
tions of preequilibrated isooctane to give a
total volume of the oil and solvent of 75 mil-
liters. Shake the funnel vigorously for 2
minutes. Set up three 250-milliliter sepa-
ratory funnels with each containing 30 milli-
liters of pre-equilibrated isococtane. After
separation of liquid phases, carefully draw
off lower layer into the first 250-milliliter
separatory funnel and wash in tandem with
the 30-milliliter portions of isooctane con-
tained in the 250-milliliter separatory fun-
nels. Shaking time for each wash is 1
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minute. Repeat the extraction operation
with two additional portions of the sulf-
oxide-acid mixture and wash each extractive
In tandem through the same three portions
of isooctane.

Collect the successive extractives (300 mil-
liliters total) in a separatory funnel (pref-
erably 2-liter) containing 480 milliliters of
distilled water; mix, and allow to cool for a
few minutes after the last extractive has
been added. Add 80 milliliters of isooctane to
the solution and extract by shaking the fun-
nel vigorously for 2 minutes. Draw off the
lower aqueous layer into a second separatory
funnel (preferably 2-liter) and repeat the ex-
traction with 80 milliliters of iscoctane.
Draw off and discard the agueous layer.
Wash each of the 80-milliliter extractives
three times with 100-milliliter portions of
distilled water. Shaking time for each wash
is 1 minute. Discard the aqueous layers. Fil-
ter the first extractive through anhydrous
sodium sulfate prewashed with isooctane (see
BSodium sulfate under “Reagents and Mate-
rials” for preparation of fliter) into a 250-
millfliter Erlenmeyer flask (or optionally
into the evaporation flask). Wash the flrst
separatory funnel with the second 80-milli-
liter isooctane extractive and pass through
the sodium sulfate. Then wash the second
and first separatory funnels successively
with a 20-milliliter portion of isooctane and
pass the solvent through the sodium sulfate
into the flask. Add 1 milllliter of n-hexa-
decane and evaporate the isooctane on the
steam bath under nitrogen. Discontinue
evaporation when not over 1 milliliter of res-
idue remains. To the residue, add a 10-milil-
liter portion of isooctane, reevaporate to 1
milliliter of hexadecane, and repeat this op-
eration once.

Quantitatively transfer the residue with
isooctane to a 200-milliliter volumetric
flask, make to volume, and mix. Determine
the absorbance of the solution in the 1l-centi-
meter pathlength cells compared to iso-
octane as reference between 280 mp-400 mp
(take care to lose none of the solution in fill-
ing the sample cell). Correct the absorbance
values for any absorbance derived from re-
agents as determined by carrying out the
procedure without an oil sample. If the cor-
rected absorbance does not exceed the limits
prescribed in this paragraph, the oil meets
the ultraviolet absorbance specifications. If
the corrected absorbance per centimeter
pathlength exceeds the limits prescribed in
this paragraph, proceed as follows: Quan-
titatively transfer the isooctane solution to
a 125-milliliter flask equipped with 24/40
joint, and evaporate the isooctane on the
steam bath under a stream of nitrogen to a
volume of 1 miliiliter of hexadecane. Add 10
milliliters of methyl alcohol and approxi-
mately 0.3 gram of sodium borohydride.
(Minimize exposure of the borohydride to the
atmosphere. A measuring dipper may be

383

J00026



i
]
{
:l

§178.3620

used.) Immediately fit a water-cooled con-
denser equipped with a 24/40 joint and with a
drying tube into the flask, mix until the
borohydride is dissolved, and allow to stand
for 30 minutes at room temperature, with
intermittent swirling. At the end of this pe-
riod, disconnect the flask and evaporate the
methyl alcohol on the steam bath under ni-
trogen until the sodium borohydride begins
to come out of the solution. Then add 10 mil-
Hliters of isooctane and evaporate to a vol-
ume of about 2-3 milliliters. Again, add 10
milliliters of isooctane and concentrate to a
volume of approximately 5 milliliters. Swirl
the flask repeatedly to assure adequate
washing of the sodium borohydride residues.

Fit the tetrafluorocethylene polymer disc
on the upper part of the stem of the
chromatographic tube, then place the tube
with the disc on the suction flask and apply
the vacuum (approximately 135 millimeters
Hg pressure). Weigh out 14 grams of the 2:1
magnesium oxide-Celite 545 mixture and
pour the adsorbent mixture into the
chromatographic tube in approximately 3-
centimeter layers. After the addition of each
layer. level off the top of the adsorbent with
a flat glass rod or metal plunger by pressing
down flrmiy until the adsorbent 13 well
packed. Loosen the topmaforementioned
rate. Just before the solvent mixture reaches
adsorbent level, add 25 milliliters of 20 per-
cent benzene in isooctane to the reservoir
and continue the percolation at 2-3 milli-
liters per minute until all this solvent mix-
ture has been removed from the column. Dis-
card all the siution solvents collected up to
this point. Add 300 milliliters of the acetone-
benzene-water mixture to the reservoir and
percolate through the column to eluate the
polynuclear compounds. Collect the eluate in
a clean l-liter separatory funnel. Allow the
column to drain until most of the solvent
mixture is removed. Wash the eluate three
times with 300-milliliter portions of distilled
water, shaking well for each wash. (The addi-
tion of small amounts of sodium chloride fa-
cllitates separation.) Discard the aqueous
layer after each wash. After the final separa-
tion, fllter the residual benzene through an-
hydrous sodium sulfate pre-washed with ben-
zene (see Sodium sulfate under “Reagents
and Materials" for preparation of fliter) into
a 250-milifliter Erlenmeyer flask (or option-
ally into the evaporation flask). Wash the
separatory funnel with two additional 20-
millfliter portions of benzene which are also
filtered through the sodium sulfate. Add 1
milliliter of n-hexadecane and completely re-
move the benzene by evaporation under ni-
trogen, using the special procedure to elimi-
nate benzene as previously described under
“Organic solvents.” Quantitatively transfer
the residue with isooctane to a 200-milliliter
volumetric flask and adjust to voluame. De-
termine the absorbance of the solution in the
l1-centimeter pathlength cells compared to
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{sooctane as reference between 250 mu-400
my. Correct for any absorbance derived from
the reagents as determined by carrying out
the procedure without an oil sample. If ef-
ther spectrum shows the characteristic ben-
zene peaks in the 250 mp-260 my region, svap-
orate the solution to remove benzene by the
procedure under “Organic solvents.” Dis-
solve the residue, transfer quantitatively,
and adjust to volume in isooctane in a 200-
milliliter volumetric flask. Record the ab-
sorbance again. If the corrected absorbance
does not exceed the limits proposed in this

paragraph, the oil meets the proposed ultra-
violaet absorbance specifications.

(d) Minerai oil identified in para-
graph (d)(1) of this section may be used
as provided in paragraph (d)X2) of this
section.

(1) The mineral oil consists of virgin
petroleum distillates reflned to meet
the following specifications:

(1) Distillation endpoint at 760 milli-
meters pressure not to exceed 371 °C,
with a maximum residue not to exceed
2 percent, as determined by ASTM
method D86-82, ‘“Standard Method for
Distillation of Petroleum Products,”
which is incorporated by reference. The
availability of this incorporation by
reference is given in paragraph (b)(1)(1)
of this section.

(1) Ultraviolet absorbance limits as
follows as determined by the method
described in paragraph (d)3) of this
gection.

Meodemum

abeord-

Wevsanth ) -1

280 to 299 23
3039 12
320 v 359 4
360 %o 400 3

(ii1) Pyrene content not to exceed a
maximum of 25 parts per million as de-
termined by the method described in
paragraph (dX3) of this section.

(2) The mineral oil may be used only
in the processing of jute fiber employed
in the production of textile bags in-
tended for use in contact with the fol-
lowing types of food: Dry grains and
dry seeds (for example, beans, peas,
rice, and lentils); whole root crop vege-
tables of the types identified in 40 CFR
180.34(f); unshelled and shelled nuts (in-
cluding peanuts); and dry animal feed.
The finished processed jute fiber shall
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contain no more than 6 percent by
weight of residual mineral oil.

(3) The analytical method for deter-
mining ultraviolet absorbance limits
and pyrene content is as follows:

1. Apparatus. A. Assorted beakers, sepa-
ratory funnels fitted with tetrafluoro-
ethylene polymer stopcocks, and graduated
cylinders.

B. Volumetric flasks, 200-milliliter.

C. A chromatographic column made from
nominal 1.8 centimeters outside diameter x
75 centimeters glass tubing tapered at one
end and jolned to & 2-millimeter-bore tetra-
fluorcethylene polymer stopcock. The oppo-
site end is flanged and joined to a female 24/
40 standard taper fitting. This provides for
accommodating the 500-milliliter reservoir
described in itemn LE below.

D. A chromatographic column made from
pominal 1.7 centimeters outside dlameter x
115 centimeters glass tubing tapered at one
end and joined to a 2-millimeter-bore tetra-
fluoroethylene polymer stopcock. The oppo-
site end is flanged and joined to a 2.5 centi-
meters outside diameter x 9.0 centimeters
glass tube having a female 2440 standard
taper fitting. This provides for accommodat-
ing the 500-milliliter reservoir described in
item 1. E below.

E. A 500-mill{liter reservoir having a 2¢/40
standard taper male fitting at bottom and a
suitable ball joint at the top for connecting
t0 the nitrogen supply. The fernale fitting of
the chromatographic columns described in
items I. C and D above and the male fitting
of the reservoir described in this item E
should both be equipped with glass hooks.

(NOTE: Rubber stoppers are not to be used.
Stopcock grease is not to be used on ground-
glass joints 1n this method.)

F. A spectrophotometer equipped to auto-
matically record absorbance of liquid sam-
ples in l-centimeter pathlength cells in the
spectral region of 280~400 mp with a spectral
slit width of 2 mp or less. At an absorbance
level of about 0.4, absorbance measurements
shall be repeatable within 10.01 and accurate
within $0.05. Wavelength measurements shall
be repeatable with 0.2 mu and accurate
within $1.0 myu. Instrument operating condi-
tions are selected to realize this performance
under dynamic (automatic) recording oper-
ations. Accuracy of absorbance measure-
ments are determined at 290, 345, and 400 myp,
using potassium chromate as the reference
standard. (National Bureau of Standards Cir-
cular 484, Spectrophotometry, U.S. Depart-
ment of Commerce, 1949.)

G. Two fused quartz cells having
gtmengnha of 1.0010.005 centimeter or bet-

li. Purity of reagents and materials. Reagent-~
grade chemicals shall be used in all tests. It
18 further specified that each chemical shall
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be tested for purity in accordance with the
instruction given under “Reagents and Mate-
rials” in III below. In addition, a blank run
by the procedure shall be made on each puri-
fled lot of reagents and materials. Unless
otherwise indicated, references to water
shall be understood to mean distilled water.

II1. Reagents and materigls— A. Organic sol-
vents. All solvents used throughount the pro-
cedure shall meet the specifications and
tests described in this section III. The iso-
octane, benzene, cyclohexane, nitromethane,
and n-hexadecane designated shall pass the
following test: To the specified quantity of
solvent in a 150-milliliter beaker, add 1 milli-
lter of purified n-hexedecans and evaporate
on the steam bath under a stream of nitro-
goen. Discontinue evaporation when not over
1 miililiter of residue remains (to the residue
from benzene and nitromethane add a 10-mil-
11liter portion of purified isooctane, re-evap-
orate, and repeat once to insure complete re-
moval of solvent). Dissolve the 1 milliliter of
n-hexadecane residue in isooctane and make
to 10-milliliter volume. Determine the ab-
sorbance in 1.0-centimeter pathlength cells
compared to water as reference. The absorb-
ance of the solution of solvent restdue shall
not exceed 0.05 between 280 and 400 my.

1. Isooctane (2,2,4-trimethyipentane). Use 240
milliliters for the above test. Purify, If nec-
easary, by passage through a column of acti-
vated silica gel.

2. Benzene. Use 200 milliliters for the above
test. Purify, if necessary, by distillation or
otherwise.

3. Cyclohexane. Use 70 milliliters for the
above test. Purify, if necessary, by distilla-
tion, silica gel percolation, or otherwise.

4. Nitromethane. Use 125 milliliters for the
above test. Purify, if necessary, by distilia-
tion or otherwise.

5. n-Hezadecane. Determine the absorbance
on this solvent directly. Purify, if necessary,
by silica gel percolation or otherwise,

B. Other materials—1. Pyrene standard ref-
erence. Pyrene, reagent grade, melting point
range 150-152 °C. (Organic Chemical 3627,
Eastman Kodak Co., Rochester, N.Y., or
equivalent). The standard reference absorb-
ance is the absorbance at 334 mi{llimicrons of
a standard reference solution of pyrene con-
taining a concentration of 1.0 milligram per
liter in purified isooctane measured against
isooctane of the same spectral purity in 1.0-
centimeter celis. (This absorbance will be ap-
proximately 0.28.)

2. Chrysene solution. Prepare a solution at a
concentration of 5.0 milligrams per liter by
dissolving 5.0 milligrams of chrysene in puri-
fled isooctane in a 1-liter volumetric flask.
Adjust to volume with isooctane.

3. Nitrogen gas. Water pumped or equivalent
purity, cylinder with regulator, and valve
control flow at 5 p.s.1.
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4. Silica gel. 100-200 mesh (Davison Chemi-
cal, Baltimore, Md., Grade 923, or equiva-
lent), purified and activated by the following
procedure: Place about 1 kilogram of silica
gel in a large column and wash with con-
taminant-free benzene until a 200-milltliter
sample of the benzene coming off the column
will pass the ultraviolet absorption test for
benzene. This test i3 performed as stipulated
under ‘‘Organic solvents™ in A under II
above. When the sflica gel has been suffi-
clently cleaned, activate the gel before use
by placing the 1-kilogram batch in a shallow
container in a layer no greater than 1 inch in
depth and heating in an oven (Caution! Ex-
plosion Hazard) at 130 °C. for 16 hours, and
store i{n a vacuum desiccator. Reheating
about once a week Is necessary if the silica
gel is repeatedly removed from the desicca-
tor.

5. Aluminum ozide (Aluminum Co. of America,
Grade F-20, or equivalent grade). 80-200 mesh.
purified and activated by the following pro-
cedure: Place about 1 kilogram of aluminum
oxide in a large column and wash with con-
taminant-free benzene until a 200-milliliter
sample of the benzene coming off the column
will pass the ultraviclet absorption test for
benzene. This test is performed as stipulated
under “Organic solvents" in A under IO
above. (Caution! Remove Benzene From Ad-
sorbent Under Vacuum To Minimize Explo-
sion Hazard in Subsequent Heating!) When
the aluminum oxide has been sufficlently
cleaned and freed of solvent, activate it be-
fore use by placing the 1-kilogram batch in a
shallow container in a layer no greater than
1 inch in depth. Heat {n an oven at 130 °C for
16 hours. Upon removal from heat, store at
atmospheric pressure over 80 percent (by
weight) sulfuric acid {n a desiccater for at
least 368 hours before use. This gives alu-
minum oxide with between 6 to 9.5 percent
volatiles. This 1s determined by heating a
weighed sample of the prepared aluminum
oxide at 2,000 °F for 2 hours and then quickly
reweighing. T'0 insure the proper adsorptive
properties of the aluminum oxide, perform
the following test:

a. Weigh 50 grams +1 gram of the activated
aluminum oxide and pack into the
chromatographic column (1.3 centimeters x
76 centimeters) described under “Apparatus’
in C under I above. Use glass wool at the col-
umn exit to prevent the aluminum oxide
from passing through the column.

b. Place a 250-millfliter graduated cylinder
under the column to measure the amount of
eluate coming from the column.

¢. Prewet the aluminum oxide by passing
40 milliliters of isgoctane through the col-
umn. Adjust the nitrogen pressure so that
the rate of descent of the isooctane coming
off the column i3 between 1.5 to 2.5 milli-
Uters per minute.

d. Just prior to the last of the isooctane
reaching the top of the aluminum oxide bed,
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add 10 milliliters of the isooctane solution
lclom:a.tmng 50 milligrams of chrysene per
ter.

o. Continue percolation until the
i3 just above the aluminum oxide. Then adq
200 milliliters of a mixturs of benzene anq
{scoctane (33% percent benzene and 663 per-.
cent {socctana by volume) to the reservolr
and continue percolation.

f. Continue percolation, collecting the
eluates (40 milliliters of the prewet solution,
10 milliliters of the sample solution, and 200
milliliters of the gradient solution) in the
250-milliliter graduated cylinder until the
level of the gradient solution 1s just abave
the aluminum oxide. Add 200 milliliters of
the eluting solution of benzene and isooctane
(90 percent benzene and 10 percent isooctane
by volume) to the column and continue col-
lecting until a total of 250 milliliters of solu-
tion has been obtained. This may be dis-
carded. Now begin to collect the flnal eluate.

g. Place a 100-milliliter graduated cylinder
under the column and continue the percola-
tion until a 100-milliliter eluate has been ob-
tained.

h. Measure the amount of chrysene in this
100-milliliter fraction by uitraviolet analy-
sis. If the aluminum oxide i3 satisfactory,
more than 80 percent of the original amount
of chrysene should be found in this fraction.
(NOTE: If the amount of chrysene recovered
13 less than 80 percent, the original batch of
aluminum oxide should be sieved between
100~160 mesh. Activation and testing of this
sieved batch should indicate a satisfactory
aluminum oxide for use.)

IV. Sampiing. Precautions must be taken to
{nsure that an uncontaminated sample of the
mineral oil is obtained since ultraviolet ab-
sorption 1s very sensitive to small amounts
of extraneous material contaminating the
sample through careless handling.

V. Procedure. A. Blank. Before proceeding
with the analysis of a sample, determine the
absorbance of the solvent residues by carry-
{ng out the procedure without a sample.

B. Sample. 1. Weigh out 20.0 grams i0.1
gram of the mineral oil into a beaker and
transfer to a 250-milliliter separatory funnel
fitted with a tetrafluoroethylene polymer
stopcock, using enough cyclohexane (25 mil-
Uliters) to give a final total volume of 50
milliliters (mineral ofl plus cyclohexane).

2. Add 25 milliliters of nitromethane satu-
rated with cyclohexane apd shake by hand
vigorously for 3 minutes. Recover the lower
nitromethane layer in a 150-milliliter beaker
containing 1 milliliter of n-hexadecane and
evaporate on the steam bath under nitrogen.
Repeat the extraction four more times, re-
covering each extract in the 150-millfiliter
beaker. Exercise care not to fill the beaker
to such a capacity that solvent losses may
oceur. Evaporate the combined
nitromethane extracts to 1 milliliter of n-
hexadecane residue containing the
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nitromethane-goluble mineral ofl extrac-
% tives. (NOTE: Complete removal of the
©'"  pitromethane is essential. This can be as-
sured by two successive additions of 5 milli-
liters of {8ooctane and reevaporation.)

8. Remove the beaker from the steam bath
and allow to cool.

4. Weigh 50 grams +1 gram of activated alu-
minum oxide and pack into the
chromatographic column (1.3 centimeters x
76 centimeters) described under ““Apparatus’
in C under I above. (NOTE: A small plug of
glass wool is placed at the column exit to
prevent the aluminum oxide from passing
through the column. After adding aluminum
oxide, tap the column lightly to remove air

©  wvoids. All percolations using aluminum oxide
**%.  are performed under nitrogen pressure. The
L 4 500-milliliter reservoir described under “Ap-
paratus” in E nnder I above is to be used to
hold the elution solvents.)

5. Prewet the column by adding 40 milli-
liters of isooctane to the column. Adjust ni-
trogen pressure so that rate of descent of the

- isooctane coming off the column is 2.0 to 3.0
milliliters per minute. Be careful to main-
tain the level of solvent in the reservoir to

. prevent air from entering the aluminum
: oxide bed. New or additional solvent 1s added
just before the last portion of the previous
solvent enters the bed. To minimize possible
photo-oxidation effects, the following proce-
dures (steps 6 through 18) shall be carried out
in subdued light.

6. Before the last of the isooctane reaches
the top of the sluminum oxide bed, release
, the nitrogen pressure and turn off the stop-
1 cock on the column. Transfer the n-hexa-
‘dene residue from the 150-milliliter beaker

-r

-t

procedure step 3 above onto the col-

umn, using several washes of isooctane (total

volume of washes should be no greater than
10-15 millfiiters).

7. Open the stopcock and continue percola-

. tlon until the isooctane is about 1 centi-

meter above the top of the aluminum oxide

bed. Add 200 milliliters of 1sooctane to the

reservoir, and continue the percolation at
the specified rate.

8. Just before the isooctane surface reaches
the top of the aluminum oxide bed, add 200
milliliters of a mixture of benzene and 1so-
octane (33%% percent benzene and 663 percent
isooctane by volume) to the reservoir, and
oontinue the percolation.

9. Just before the surface of this mixture
reaches the top of the aluminum oxide bed,
release the nitrogen pressure, turn off the
stopcock, and discard all the elution solvents

. oollected up to this point.

10. Add to the reservoir 300 milliliters of a
mixture of benzene and isooctane (90 percent
benzene and 10 percent isooctane by volume),

a 25-millfliter graduated cylinder
under the column, continue the percolation
until 20 milliliters of eluate has been col-

. lected, and then discard the eluate.
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11. At this point, place a clean 250-miflli-
liter Erlenmeyer flask under the column.
Continue the percolation and collect all the
remaining eluate.

(NOTE: Allow the column to drain com-
pletely. An increase in the nitrogen pressure
may be necessary as the last of the solvent
comes off the columnn.)

12. Place 1 milliliter of n-hexadecane into a
150-millfliter beaker. Place this onto a steam
bath under a nitrogen stream and transfer in
small portions the eluate from step 11 above.
Wash out the Erlenmeyer flask with small
amounts of benzene and transfer to the evap-
oration beaker. Evaporate until only 1 milli-
lter of hexadecane residue remasains. (NOTE:
Complete removal of the benzene is essen-
tial. This can be assured by two successive
additions of 5 milliliters of isooctane and re-
evaporation.)

13. Remove the beaker from the steam bath
and cool.

14. Place a sample of 113.5 grams activated
100- 200-mesh silica gel in a 500-miliiliter
glass-stoppered Erlenmeyer flask. Add to the
silica gel 46.2 grams (41 milliliters) of
nitromethane. Stopper and shake the flask
vigorously until no lumps of silica gel are
observed and then shake occasionally during
& period of 1 hour. The resultant
nitromethane-treated silica gel is 29 weight-
percent nitro-methane and 71 weight-percent
silica gel.

15. Place a small plug of glass wool in the
tapered end of the 1.7 centimeters outside di-
ameter x 115 centimeters column, described
under “Apparatus” in D of I above, adjacent
to the stopcock to prevent silica gel from
passing through the stopcock. Pack the
nitromethane-treated silica gel into the col-
umn, tapping lightly. The resultant silica gel
bed should be about 95 centimeters in depth.
Place into a flask 170 milliliters of isooctane
saturated with nitromethane.

16. Place a 100-milllliter graduated cyl-
inder under the column and transfer the resi-
due from the beaker in procedure step 13
above with several washes of the 170 milli-
lters of isooctane, saturated with
nitromethane, onto the top of the column.
(Total volume of washes should be no greater
than 10 to 15 milliliters.) Permit isooctane
solution to enter the silica gel bed until the
liquid level is at the top bed level. Place the
remaining amount of the 170 milliliters of
isooctane, saturated with nitromethane, in
the reservoir above the bed for percolation
through the silica gel. Apply nitrogen pres-
sure to the top of the column, adjusting the
pressure 80 that the isooctane is collected at
the rate of 2.5 to 3.5 milliliters per minute,
and percolate isooctane through the bed
until a quantity of 76.0 milliliters of eluate 1s
collected. Discard the 75 milliliters of eluate.
Turn off the stopcock and add 250 milliliters
of benzene to the reservoir above the bed.

300030



|
{
{
i
{

§178.3650

Use a 400-milliliter beaker to collect the re-
maining eiuate.

17. Open the stopcock, renew the pressure,
and percolate the remaining isooctane and
benzene through the column eluting the re-
maining aromatics. Transfer the eluate in
small portions from the 400 milliliter beaker
to a 150-milliliter beaker containing 1 milli-
liter of n-hexadecane and evaporate on the
steam bath under nitrogen. Rinse the 400-
millfliter beaker well with small portions of
isooctane to obtain a complete transfer.

(NoTe: Complete removal of the
nitromethane and benzene is essential. This
can be assured by successive additions of §
millliters of isooctane and reevaporation.)

18. Transfer the resfdue with several wash-
es of isooctane into a 200-milliliter volu-
metric flasi. Add {scoctane to mark.

19. Record the spectrum of the sample solu-
tion in a l-centimeter cell compared to iso-
octane from 270 to 400 mp. After making nec-
easary corrections in the spectrum for cell
differences and for the blank absorbance,
record the maximum absorbance in each of
the wavelength intervals (mu), 280-299, 300~

a. If the spectrum then shows no discern-
Ible peak corresponding to the absorbance
maximum of the pyrene reference standard
solution at 3IM4 mu the maximum
absorbances in the respective wavelength in-
tervals recorded shall not exceed those pre-
scribed in paragraph (d)X(1)(11) of this section.

b. If such a peak is evident in the spectrum
of the sample solution. and the spectrum as
a whole 1S not incompatible with that of a
pyrene contaminant yielding such a peak of
the observed absorbance, calculate the con-
centration of pyrene that would yield this
peak (334 m) by the base-line technique de-
scribed in ASTM method EI169-63 (Re-
approved 1981), ‘“‘Standard Recommended
Practices for General Techniques of Ultra-
violet Quantitative Analysis,” which s in-
corporated by reference. The availability of
this {ncorporation by reference is given in
paragraph (b)}1)(1) of this section. Correct
each of the maximum absorbances in the re-
spective specified wavelength intervals by
subtracting the absorbance due to pyrene,
determined as follows:

X
Absorbance due to pyrene = Cps Sa
p

where:

Cp=Calculated concentration of pyrene in
sampile solution;

8p=Concentration of pyrene reference stand-
:'d solution in same units of concentra-

on;

Sa=Absorbance of pyrene reference standard
solution at wavelength of maximum ab-

sorbance of sample solution in the respec-

tive specified wavelength intervais.
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Also calculate the pyrene content of
ofl sample in parts per million as follows:

Pyrene content _ (20071000)xC —10C"
®.p-m.) 201000 '
where:

C=Calculated concentration of pyrene in mu.
ligrams per liter of sample solution. )
c. The pyrene content 30 determined shall

not exceed 25 p.p.m. The maximum
absorbances corrected for pyrene content as
described in this step 19 for each of the spact.
fled wavelength intervals shall not axceed
the limits prescribed in paragraph (dX1X11)
of this section.

d. If the spectrum as a whole of the sample
solution is {n any respect clearly incompat.
ible with the presence of pyrene as the
source of the peak at 334 my, then the maxi-
mum absorbances in the respective wave-
length intervals without correction for any
assumed pyrene content shall not exceed the
Iimits prescribed in paragraph (d)(1){11) of
this section.

[42 FR 14609, Mar. 15, 1977, as amended at 47
FR 11847, Mar. 19, 1882; 48 FR 10112, Mar. 19,
1984; 54 FR 24898, June 12, 1989]

;
§
g

§178.3650 Odorless light petroleum
drocarbons. hy-

Qdorless light petroleum hydro-
carbons may be safely used, as a com-
ponent of nonfood articles intended for
use in contact with food, in accordance
with the following prescribed condi-
tions:

(a) The additive is a mixture of liquid
hydrocarbons derived from petroleum
or synthesized from petroleum gases.
The additive is chiefly pa.ra.ﬁlnic.
isoparaffinic, or naphthenic in nature.

(b) The additive meets the followmg_
specifications: = .

(1) Odor is faint and not kerosenic. ..

(2) Initial boiling point is 300 °F mini- I
mum. {.. 3

(3) Final boiling point i8 650 °F maxi- g
mum. *r

\

termined by method specified
§178.3620(bX(1)(11), as follows:

Wavelongth (M) contimeter’

280 to 280
290 %o 299
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§175.300

basic resins produced by the polym-
erization of vinyl fluoride.

(b) The poly(vinyl fluoride) basic res-
ins have an intrinsic viscosity of not
less than 0.75 deciliter per gram as de-
termined by ASTM method D1243-79,
“Standard Test Method for Dilute So-
lution Viscosity of Vinyl Chloride
Polymers,”” which is incorporated by
reference. Copies may be obtained from
the American Society for Testing Ma-
terials, 1916 Race St., Philadelphia, PA
19103, or may be examined at the Office
of the Federal Register, 800 North Cap-
itol Street, NW., suite 700, Washington,
DC 20408.

(1) Solvent. N,N-Dimethylacetamide,
technical grade.

(2) Solution. Powdered resin and sol-
vent are heated at 120 °C until the resin
is dissolved.

(3) Temperature. Flow times of the
solvent and solution are determined at
110 °C.

(4) Viscometer. Cannon-Ubbelohde size
50 semimicro dilution viscometer (or
equivalent).

(5) Calculation. The calculation meth-
od used is that described in appendix X
1.3 (ASTM method D1243-79, -*Standard
Test Method for Dilute Solution Vis-
cosity of Vinyl Chloride Polymers,”
which is incorporated by reference; see
paragraph (b) of this section for avail-
ability of the incorporation by ref-
erence) with the reduced viscosity de-
termined for three concentration levels
not greater than 0.5 gram per deciliter
and extrapolated to zero concentration
for intrinsic viscosity. The following
formula is used for determining re-
duced viscosity:

Reduced viscosity in terms _ ~f0
of deciliters per gram toxc

where:
{ o t=Solution efflux time.
to=Solvent efflux time.
c=Concentration of solution in terms of
- grams per deciliter.

o {42 FR 14534, Mar. 15, 1977, as amended at 47

FR 11839, Mar. 19, 1382; 49 FR 10107, Mar. 19,
1984)

§176.300 Resinous and polymeric coat-
ings.
Resinous and polymeric coatings

may be safely used as the food-contact
surface of articles intended for use in

156

21 CFR Ch. | (4~1-98 Eq

producing, manufacturing, pac
processing, preparing, treating, p
aging, transporting, or holding food
accordance with the following
scribed conditions:

(a) The coating is applied as a conR
uous film or enamel over a metal g
strate, or the coating is intended
repeated food-contact use and iz“
plied to any suitable substrate g
continuous film or enamel that sery
as a functional barrier between )
food and the substrate. The coating ,,*,
characterized by one or more of t.he e
lowing descriptions:

(1) Coatings cured by oxidation.

(2) Coatings cured by polymerizat
condensation, and/or cross-link
without oxidation.

(3) Coatings prepared from prep
merized substances.

(b) The coatings are formulated f
optional substances that may incl

(1) Substances generally recogn
as safe in food.

(2) Substances the use of whiclL
permitted by regulations in this
or which are permitted by prior s
tion or approval and employed
the specific conditions, if any, of #
prior sanction or approval.

(3) Any substance employed in 8
production of resinous and polym
coatings that is the subject of a reg
tion in subchapter B of this chapteg
and conforms with any specification I
such regulation. Substances named i}
this paragraph (b)(3) and further identi=g
fied as required: :

(i) Drying oils, including r
triglycerides or fatty acids deriveds
therefrom:

Beechnut.

Candlenut.

Castor (including dehydrated).
Chinawood (tung).

Coconut.

Corn.

Cottonseed.
Fish (refined).
Hempseed.

Linseed.
Ofticica.
Perilla.
Poppyseed.
Pumpkinseed.
Safflower.
Sesame.
Soybean.
Sunflower.
Tall oil.
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5076 is a 100 percent active liquid release agent. It is designed for
application to food processing equipment to prevent sticking and
buildup.

5076

oK
e

ey

RECOMMENDED USAGE LEVELS §
5 ppm maximum, based on the total weight of food contacting the
release agent between applications.
FDA COMPLIANCE 2 5
5076 is a combination of FDA GRAS and direct approved substances. lﬁi B

b

Further information is available on request.

Ty

%

Rt

TYPICAL PROPERTIES
Appearance White, opaque liquid
Specific Gravity @ 77°F 0.904
Weight per Gallon 7.53
Pour point, °F 15

5076 contains components listed on the TSCA inventory, and they are
listed on the DSL, or otherwise comply with CEPA New Substance
- Notification.

STORAGE AND HANDLING

If stored outside, product should be brought to room temperature prior
to using. Product may show slight separation on extended storage and
should be stirred prior to use.

SHIPPING

Shipped in 55 gallon non-returnable drums or 5 gallon pails.
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silent on potential retroactive
application of the rule, retroactive
application violates the APA’s notice
and comment procedures.®

Discussion

We will deny PG&E's request for
clarification, reconsideration and
rehearing.

We disagree with PG&E that the
Commission must clarify or reconsider
the Final Rule at this time because of
retroactivity concerns. In the Final Rule,
the Commission did not state that it
necessarily would take any particular
action. Rather, the Commission merely
stated that challenges to affiliate fuel
prices recovered through the fuel
adjustment clause prior to the effective
date of this rule change are best decided
on a case-by-case basis. When the
Commission is presented with a case
involving fuel adjustment clause
recovery before the effective date of the
Final Rule of the price of affiliate fuel
purchases, the Commission can
determine at that time how best to
proceed.

The Commission Orders

PG&E's request for clarification,
reconsideration and rehearing is hereby
denied, as discussed in the body of this
order.

By the Commission.
(SEAL)
David P. Boergers,
Secretary.
[FR Doc. 98-31960 Filed 11-30-98; B:45 am]
BILLING CODE 6717-01-P

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

21 CFR Part 172
[Docket No. 94F-0454]

'0ood Additives Permitted for Direct
Addition to Food for Human
Consumption; White Mineral Oll, USP

ENCY: Food and Drug Administration,
HHS.
ACTION: Final rule.

SUMMARY: The Food and Drug
Administration (FDA) is amending the
food additive regulations to provide for

e safe use of white mineral oil as a
dust control agent for rough rice at an
application rate of 800 parts per million
(ppm). This action is in response to a
petition filed by Lyondell-Citgo Refining
Co., Ltd.

65 U.S.C. 553 (1994). j
N
( Ohlo

DATES: This regulation is effective
December 1, 1998; written objections
and requests for a hearing by December
31, 1998.

ADDRESSES: Submit written objections to
the Dockets Management Branch: (HFA-
305), Food and Drug Administration,
5630 Fishers Lane, rm. 1061, Rockville,
MD 20852.

FOR FURTHER INFORMATION CONTACT:
Blondell Anderson, Center for Food
Safety and Applied Nutrition (HFS-
206}, Food and Drug Administration,
200 C St. SW., Washington, DC 20204,
202-418-3106.

SUPPLEMENTARY INFORMATION:

1. Introduction

In a notice published in the Federal
Register of January 25, 1995 (60 FR
4920), FDA announced that a food
additive petition (FAP 5A4440) had
been filed by Lyondell-Citgo Refining
Co., Ltd., P.O. Box 2451, Houston, TX
77252-2451, proposing that the food
additive regulations be amended in
§172.878 White mineral oil (21 CFR
172.878), to provide for the safe use of
white mineral cil as a dust control agent
for rough rice at an application rate of
800 ppm (0.08 percent of the weight of
the rice). An application rate of 200
ppm (0.02 percent of the weight of the
grain) is currently permitted under
§172.878(c) for use on wheat, corn,
soybean, barley, rice, rye, oats, and
sorghum as a dust suppressant. On
September 17, 1996, the petitioner
amended the petition to limit its request
to the use of white mineral oil of ISO
100 oil viscosity (100 centistokes (cSt) at
100°F).

H. Comments

The agency has received nine
comments from rice warehouses and an
oil supply company in support of the
proposed application rate of food grade
white mineral oil for rough rice
indicating that the current regulated rate
of 200 ppm does not effectively control
rice dust. Because the comments are
consistent with the regulation as set
forth in the codified section of this
document, FDA sees no need to address
them.

1. Conclusion

The agency has evaluated all the data
in the petition and other information
and concludes that the proposed use of
white mineral oil of ISO 100 oil
viscosity (centistokes (cSt) at 100 °F) is
safe for use as a dust control agent for
rough rice and that the additive will
achieve its technical effect. Therefore,
the agency concludes that the food
additive regulations should be amended
as set forth as follows.

APPENDIX VI

In accordance with § 171.1(h) (21 CFR
171.1(h)), the petition and the
documents that FDA considered and
relied upon in reaching its decision to
approve the petition are availabie for
inspection at the Center for Food Safety
and Applied Nutrition by appointment
with the information contact person
listed above. As provided in §171.1(h),
the agency will delete from the
documents any materials that are not
available for public disclosure before
making the documents available for
inspection.

IV. Environmental Effects

The agency has carefully considered
the potential environmental effects of
this action. FDA has concluded that the
action will not have a significant impact
on the human environment, and that an
environmental impact statement is not
required. The agency’s finding of no
significant impact and the evidence
supporting that finding, contained in an
environmental assessment, may be seen
in the Dockets Management Branch
{(address above) between 9 a.m. and 4
p.m., Monday through Friday.

V. Paperwork Reduction Act of 1995

This final rule contains no collections
of information. Therefore, clearance by
the Office of Management and Budget
under the Paperwork Reduction Act of
1995 is not required.

VI. Objections

Any person who will be adversely
affected by this regulation may at any
time on or before December 31, 1998,
file with the Dockets Management
Branch (address above) written
objections thereto. Each objection shall
be separately numbered, and each
numbered objection shall specify with
particularity the provisions of the
regulation to which objection is made
and the grounds for the objection. Each
numbered objection on which a hearing
is requested shall specifically so state.
Failure to request a hearing for any
particular objection shall constitute a
waiver of the right to a hearing on that
objection. Each-numbered objection for
which a hearing is requested shall
include a detailed description and
analysis of the specific factual
information intended to be presented in
support of the objection in the event
that a hearing is held. Failure to include
such a description and analysis for any
particular objection shall constitute a
waiver of the right to a hearing on the
objection. Three copies of all documents
shall be submitted and shall be
identified with the docket number
found in brackets in the heading of this
document. Any objections received in
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response to the regulation may be seen
in the Dockets Management Branch
between 9 a.m. and 4 p.m., Monday
through Friday.

List of Subjects in 21 CFR Part 172

Food additives, Reporting and
recordkeeping requirements.

Therefore, under the Federal Food,
Drug, and Cosmetic Act and under
authority delegated to the Commissioner
of Food and Drugs, and redelegated to

the Director, Center for Food Safety and
Applied Nutrition, 21 CFR part 172 is
amended as foilows:

PART 172—FOOD ADDITIVES
PERMITTED FOR DIRECT ADDITION
TO FOOD FOR HUMAN
CONSUMPTION

1. The authority citation for 21 CFR
part 172 continues to read as follows:

Authority: 21 US.C. 321, 341, 342, 348,
371, 379%.

2. Section 172.878 is amended in the
table in paragraph (c) by adding an entry
under the headings “Use” and
“Limitation (inclusive of all petroleumn
hydrocarbons that may be used in
combination with white mineral oil)"’ to
read as follows:

§172.878 White mineral oil.

* * * * *

(C k k k

Use

% Limitation (inclusive of alt petroleum hydrocarbons that may be used in

combination with white mineral oil)

» *

16. As a dust control agent for rice.

* .

- *

1SO 100 oil viscosity (100 centistokes (cSt) at 100°F) applied at a level ]
of no more than 0.08 percent by weight of the rice grain.

Dated: November 7, 1998.
L. Robert Lake,

Director, Office of Policy, Planning, and
Strategic Initiatives, Center for Food Safety
and Applied Nutrition.

[FR Doc. 98-31845 Filed 11-30-98; 8:45 am]
BILLING CODE 4160-01-F

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

21 CFR Part 172
[Docket No. 98F-0063)
Food Additives Permitted for Direct

Addition to Food for Human
Consumption; Natamycin (Plmaricin)

AGENCY: Food and Drug Administration,
HHS.

ACTION: Final rule.

SUMMARY: The Food and Drug
Administration (FDA) is amending the
food additive regulations to provide for
the safe use of a dry form of natamycin
as an antimycotic in cheeses. This
action is in response to a petition filed
by Protein Technologies International,
Inc.

DATES: This regulation is effective
December 1, 1998; written objections
and requests for a hearing by December
31, 1998.

ADDRESSES: Submit written objections to
the Dockets Management Branch (HFA-
305), Food and Drug Administration,
5630 Fishers Lane, rm. 1061, Rockville,
MD 20852.

FOR FURTHER INFORMATION CONTACT:
JoAnn Ziyad, Center for Food Safety and
Applied Nutrition (HFS-206), Food and

Drug Administration, 200 C St. SW.,
Washington, DC 20204, 202-418-3116.

SUPPLEMENTARY INFORMATION: In a notice
published in the Federal Register of
February 11, 1998 (63 FR 6945), FDA
announced that a food additive petition
(FAP 8A4581) had been filed by Protein
Technologies International,
Checkerboard Sq., St. Louis, MO 63164.
The petition proposes to amend the food
additive regulations in § 172.155
Natamycin (pimaricin) (21 CFR 172.155)
to provide for the safe use of a dry form
of the food additive for use on the
surfaces of cuts and slices of cheese to
inhibit mold spoilage, in accordance
with various standards of identity for
cheeses that allow the use of
antimycotics and anticaking agents.

FDA received two comments from the
food industry on the use of the dry mix
of natamycin and cellulose on cheese to
inhibit mold spoilage. Both comments
favored the petitioned use of the
additive. One comment listed several
reasons for supporting the current
petitioned use. They include possible
extension of shelf life of shredded
cheese, reduction of risks associated
with antimycotic suspension spray
application and minimal new
technology investment by utilizing
existing anticaking agent application
technology. However, the other
comment stated that *“We realize that
natamycin is permitted as a spray on the
surface of cheese, but we are not
comfortable with that method of
application on grated cheese. We would
like to test the efficacy of the method
proposed in the cited petition.”

FDA finds that the petitioner does not
seek approval either for the use of the
wet or dry application of the additive on

2"

grated cheese. The petitioner requests
that FDA amend the food additive
regulation for natamycin {pimaricin}
found in § 172.155 to allow for the use
of a dry form of the food additive only
on the surfaces of cuts and slices of
cheese to inhibit mold spoilage, and this
does not extend to use of the additive
on grated or shredded cheese. Therefore,
the comments on grated or shredded
cheese are outside the scope of this
rulemaking.

Natamyrcin is currently approved in
§172.155 for use as an antimycotic
agent on the surfaces of cuts and slices
of cheese(s). Natamycin may be used on
surfaces of cuts and slices of a cheese
listed in 21 CFR part 133 only if the
standards for such cheese provides for
or the use of “‘safe and suitable’” mold-
inhibiting ingredients. The subject
additive is defined in § 172.155 and may
be applied by dipping or by spraying,
using an aqueous solution containing
200 to 300 parts per million (ppm) of
the additive. The proposed use is for the
application of natamycin to cuts and
slices of cheese as a dry mixture with
safe and suitable anticaking agents, such
as cellulose.

FDA has evaluated the data in the
petition and other relevant material. As
part of its review, FDA evaluated data
on the technical effect of the additive,
its stability, and the change in exposure
resulting from the use of a dry mixture
of natamycin and cellulose anticaking
agent. The petitioner provided data to
establish that a level of up to 20 ppm
natamycin in the finished product is
needed to obtain the same antimycotic
effect as from the liquid application.

The petitioner, by measuring the
antimycotic effect of a dry mixture of
natamycin and cellulose on several
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70 Hydroxypropylcellulooe-
additive hydroxypropyl cel-
-fm be safely used in food, ex-
standardized foods that do not
de for such use, in a.ccorda.n:ie
the following prescribed condi-

.The additive consists of one of the
7ing:
A cellulose ether conta.ining pr:;
e glycol groups attached by .
'linkage which contains, on an a‘.ln6
ous basis, not g!:“o‘:lr:s than pér
1

m{gggse unit. The additive 1?0:
nimum viscosity of 145 centipo o8
0 percent by weilght aqueous soiu
at 25 °C.

A cellulose ether conta.imng pr;
ne glycol groups attached yo

r linkage having 2 hydroxyprop :z:
.HsOH) content of 5 to 16 pege‘m
-ht in weight (w/w) on an anhydro .
‘s, j.e.. 0.1 tO 0.4 hydroxy'pro’gge
1ps per anhydroglucose unit. e
umon name for this form of the .
ve is low substituted hydroxypropy

e.
1)1105 additive is used or intended

ilows:
v additive klentiﬁedi 11‘1me p;r:;
h (a)(1) of this section is
?ndéd for use as an eumlsiﬁex‘inzeﬁlmr
ner, protective colloid, stab s
ben&ing agent, or thickener, in ac-
dance

tice. .
;) ';he additive identified in para-

sph (a)2) of this section is us:d or
ended for use a8 a binder an el
.egrator in tablets or wafers con ;

vi
; dietary supplements of e
d/or minerals. The additive is use

cordance with good manufacturiné g3
actice.

FR 50065, Oct. 9, 1981]

72.872 Methyl ethyl cellulose.

food additive methyl ethyl ce
g.'ol;z may be safely used in fOOdscixI'!l ‘
yrdance with the following pre

ons. .
’(I:agit’;'he additive is a cenulosgsae‘ ;
aving the general formula c[he n
05(CHa)=(C2Hs)yln, where z is the 8
ar of methyl groups and vy is e 7
sr of ethyl groups. The averag

with good manufacturing _§

Food and Drug Adminisiration, HHS

of = is 0.3 and the average value of ¥ is
0.7.

(b) The additive meets the following
specifications:

(1) The methoxy content shall be not
less than 3.5 percent and not more than
6.5 percent, calculated as OCHj;, and the
ethoxy content shall be not less than
14.5 percent and not more than 19 per-
cent, calculated as OC;H; both meas-
ured on the dry sample.

(2) The viscosity of an agueous solu-
tion, 2.5 grams of the material in 100
milliliters of water, at 20 °C, is 20 to 60
centipoises.

(3) The ash content on a dry basis has
a maximum of 0.6 percent.

(¢) The food additive is used as an
aerating, emulsifying, and foaming
agent, in an amount not in excess of
that reasonably required to produce its
intended effect.

§172.874 Hydroxypropyl
methylcgllul:sye}., Py

The food additive hydroxypropyl
methylcellulose (CAS Reg. No. 9004-65-
3) may be safeily used in food, except in
standardized foods which do not pro-
vide for such use if:

(a) The additive complies with the
definition and specifications prescribed
in the National Formulary, 12th edi-
tion.

(b) It is used or intended for use as an
emulsifier, film former, protective col-
loid, stabilizer, suspending agent, or
thickener, in accordance with good
manufacturing practice.

(¢) To insure safe use of the additive,
the container of the additive, in addi-
tion to being labeled as required by the
general provisions of the act, shall be
accompanied by labeling which con-
tains adequate directions for use to

! »% provide a final product that complies

th the limitations prescribed in para-
graph (b) of this section.

B2 FR 14491, Mar. 15, 1977, as amended at 47

¥R 38273, Aug. 31, 1982]
§172.876 Castor oil.

“vThe food additive castor oil may be
8afely used in accordance with the fol-

ng conditions:

99

APPENDIX Vii

§172.878

(a) The additive meets the specifica-
tions of the United States Pharma-
copeia XX (1980).

(b) The additive is used or intended
for use as follows:

Use and Limitations

]

Hard candy production—As a release agent
and antisticking agent, not to exceed 500
parts per million in hard candy.

Vitamin and mineral tablets-—As a compo-
nent of protective coatings.

[42 FR 14491, Mar. 15, 1977, as amended at 49
FR 10105, Mar. 19, 1984}

§172.878 White mineral oil

White mineral oil may be safely used
in food in accordance with the follow-
ing conditions:

(a) White mineral oil is a mixture of
liquid hydrocarbons, essentially par-
affinic and naphthenic in nature ob-
tained from petroleum. It i3 refined to
meet the following specifications:

(1) It meets the test requirements of
the United States Pharmacopeia XX
(1980) for readily carbonizable sub-
stances (page 532).

(2) It meets the test requirements of
U.S.P. XVTII for sulfur compounds (page
400).

(3) It meets the specifications pre-
scribed in che “Journal of the Associa-
tion of Official Analytical Chemists,”
Volume 45, page 66 (1962), which is in-
corporated by reference, after correc-
tion of the ultraviolet absorbance for
any absorbance due to added anti-
oxidants. Copies of the material incor-
porated by reference are available from
the Center for Food Safety and Applied
Nutrition (HFS-200), Food and Drug
Administration, 200 C St. SW., Wash-
ington, DC 20204, or available for in-
spection at the Office of the Federal
Register, 800 North Capitol Street,
NW,, suite 700, Washington, DC 20408.

(b) White mineral o0il may contain
any antioxidant permitted in food by
regulations issued in accordance with
section 409 of the Act, in an amount
not greater than that required to
produce its intended effect.

(¢) White mineral oil is used or in-
tended for use as follows:

300044
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""‘;5. in bakery products, as a release agent and lubricant

§172.880

21 CFR Ch. | (4-1-98 Ecittion)

Use

Liitation (nclusive of al petroleum
mm% :iuheumuz:‘

1. As a release agent, binder, and lubricant in or on capsules and tablets contamn-
ing concentrates of flavoring, spices, condiments, and nutrients intended for addi-
tion to food, excluding confectionery.

2. As a release agent, binder, and lubncant in or on capsules and tablets contain-
ing food lor specal dietary use.

3. As a float on fermentation fluids in the manufacture of vinegar and wine to pre-
vent or retard access of aw, evaporation, and wild yeast contamination during fer-
mentation.

4. As a def n tood

——
Not to exceed 0.6% of the capsule or tag,
lot.

Not to exceed 0.6% of the capsule or ty.
let.

in an amount not to exceed good man,.
{acturing practice.

with §173.340 of this chap.

6. In dehydrated frurts and vegetables, as a release agent
e ————————

7. In egg white solids, 28 a release agent

8. On raw frurts and vegetables, as a p

9. In frozen meat, as a component of hot-meit coating

10. As a protective float on brine used in the curing of pickies

11. In moiding starch used in the
12. As a release agent, binder, and lubncant in the manufactura of yeast

13. As an antidusting agent in sorbic acid for food use

14, As release agent and as

and p g agent in the of con-

9

fechonery.
15. As a dust control agent for wheat, com, soybean, bartey, rce, rye, oats, and
sorghum.

tor.
Not to 0.15% of bakery products,
Not to 0.02% of dehydrated tnay
and 5
Not to d 0.1% of egg white solids.
ive coating In an not o d good mamny-
A facturing practice.
Not to d 0.095% of meat.
In an not to d good many-
factunng practice.
of Y Not to d 0.3 p in the moiding
starch.
Not to d 0.15 p of yeast
Not to d 0.25 p in the sorbic
acd.

Not to exceed 0.2 percent of confec-
tHonery.

Applied at a level of no more than 0.02
percent by weight of grain.

(42 FR 14491, Mar. 15, 1977, as amended at 47 FR 8764 Mar

, 1982: 47 FR 11838, Mar. 19, 1982

48 FR 55728, Dec. 15, 1983; 49 FR 10105, Mar. 19, 1984; 54 FR 2 897 June 12, 1989]

$172.880 Petrolatum.

Petrolatum may be safely used in
food. subject to the provisions of this

subjected to the analytical procedure
described in §172.886(b):

Ultraviolet absorbance per centimeter

section. path length:

(a) Petrolatum complies with the Millirmcrons Mayamum
specifications set forth in the United
States Pharmacopeia XX (1980) for 230-289 s
white petrolatum or in the National 3p0-3s9 14
Formulary XV (1980) for petrolatum. 360~400 -y

(b) Petrolatum meets the following
ultraviolet absorbance Ilimits when

(c) Petrolatum is used or intended for

use as follows:

Use Umrmhn' fusive of all hyd:
maybeusedlneurbﬁmﬂmwimm)
In bakery products; as agent and | With white mineral od, not to axceed 0.15 percent of
In confectionery; as relsase agent and as sealing and polishing agent ... uummozmamm
In dehydrated fruits and vegetables; as release agent Not to d 0.02 of dehydrated fruits and
In agg whits solids; as Not to ‘0.1, of egg whita solids.

mmmmmm:“mmm
hbedsugamdyeastasmnhgaqm

A3 p

In an amount not to exceed good

d in § 173.340 of this chapter.

100
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red meat as a component of a carcass
spray in accordance with current in-
dustry practice. In the carcass spray,
the additive is used at levels that re-
sult in sodium chlorite concentrations
between 500 and 1,200 parts per million
(ppm) in combination with any GRAS
acid at levels sufficient to achieve a so-
lution pH of 2.5 to 2.9.

(d) The concentration of sodium chlo-
rite is determined by a method entitled
“Determination of Sodium Chlorite: 50
ppm to 1500 ppm Concentration,’”’ Sep-
tember 13, 1995, developed by Alcide
Corp., Redmond, WA, which is incor-
porated by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51.
Copies are available from the Division
of Petition Control (HFS-215), Center
for Food Safety and Applied Nutrition,
Food and Drug Administration, 200 C
St. SW., Washington, DC 20204-0001, or

§173.340

may be examined at the Center for
Food Safety and Applied Nutrition’s
Library, 200 C St. SW., rm. 3321, Wash-
ington, DC 20204-0001, or the Office of
the Federal Register, 800 North Capitol
St. NW., suite 700, Washington, DC.

(61 FR 17829, Apr. 23, 1996, as amended at 63
FR 11119, Mar. 6, 1398

§173.340 Defoaming agents.

Defoaming agents may be safely used
in processing foods, in accordance with
the following conditions:

(a) They consist of one or more of the
following:

(1) Substances generally recognized
by qualified experts as safe in food or
covered by prior sanctions for the use
prescribed by this section.

(2) Substances listed in this para-
graph (a)2) of this section, subject to
any limitations imposed:

Substances

Lmgatons

O

. yipoly free from hydroty chlo~
nde and akoxy groups; no more than 18 percemt loss in
weight after heating 4 hours at 200 *°C; viscesity 300 to 1,050
centistokes at 25 °C; refractve index 1.400-1.404 at 25 *C).

10 parts per milhon in food, or at such level in a concentrated
tood that when prepared as directed on the labeils, the food
n its ready-lor-consumphion state will have not more than
10 parts per mubon except as follows: Zero in mik; 110
parts per mdbon m dry geiatin dessert mixes labeied for use
whereby no more than 16 parts per mulhon is present in the
ready-to-serve dessert; 250 parts per mudhon m sait labeled

for g PUID y no more than 10 parts per
milion 15 presemt m the cooked food.
Formaidehyde As a p mn i g agents contaming
yipoly m an not g 1.0 per-
cent of the di yipoly
a-Hyadro-omega-hy y-poly (oxyeth iy rene) | For use as prescribed In § 172.808(b}(3) of this chager.

15 poly(axyethylene) ymer (CAS
Reg. No. 9003-11-6) as defined in § 172.808(a)}(3) of tus

chaptesr.
Polyacrylic acd, sod salt

As a stabilizer and n dek g agents ]
dimethylpoly m an bly req L]
accomphish the mtended effect.
Polyethylene giycot As in §172.820 of this chapter.
Palyoxyethy 40 As m U.S.P. XVL
Polysorbate 60 As n §172.836 of thes chapter.
Polysorbate 65 As defined i § 172.838 of this chapter.
Prapylene glyco! alginate As defined in § 172.858 of this chaptes.
oy As defined in § 172.480 of this chapter.

As defined in § 172.842 of this chapter.

As a component of defoaming agents for use in wash water
for sliced potatoes at a ievei not t0 exceed 0.008 percent of
the wash water,

(3) Substances listed in this paragraph (a)(3), provided they are components of

defoaming agents limited to use in processing beet sugar and yeast, and subject
0 any limitations imposed:
Substances Limnatons
Nominum stearate As defined in § 172,863 of this chapler.
Butyt stearate.
8HA As an anboxidant, not to exceed 0.1 percent by
wexght of defoamer.
T Do.
stearate As defined i § 172.863 of thus chapter.
acids As defined n § 172,860 of this chapter.
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§173.340 ' 21 CFR Ch. | (4-1-98 Edtiony:- 4%

Substances Umitations B

i

idehyd As a preservative. '
Hyaoxylataa i As defined in § 172.814 of this chapter. '
isopropyl aicohol. :

um As defined in § 172.863 of this chapter.
Mineral oil: Contorming with § 172.878 of this chapter ................ecewseereees | NOt more than 150 p.p.m. in yeast. measured as hy.
drocarbons.
Odoriess light p hy Conforming with § 172.884 of
this chapter.
Pmlatum Conforming with §172.880 of this chapter .......eeceeesersersscrenes
wax: C g with § 172.886 of this chapter.

Petrcleum wax, synthetic.
Polyethyiene glycol {400)dioleate: Conforming with § 172.820(a)(2) of this | As an isifier not to 10 p by wesght

chapter and providing the oleic acid used in the production of this sub- of defoamer formulation.
stance complies with § 172.860 or § 172.862 of thns chapter.
Si i [o)

2y 28 i N S ORISR

termmned by the method
“Viscasty Detenminaton of
n-butoxypoly(axyethylens)-
poly(oxypropylene) giycol™
dated Apnl 26, 1995, de-
veloped by Umon Carbide-

Y ffinic  p Y
§172.882 of thes chapter.
Olexc acd derved from tall ail fatty acwds Comp!ymg with § 172.862 of this chapter.
Oxy i in §172.818 of this chapter.
Polyoxyethylene (600) di
Polyaxyethylene (600) ‘
Potypropy giycol Molecuiar weight range, 1,200-3.000. :
Poly 80 As defined in §172.840 of this chapter. .
P As detined 1n § 172.863 of this chapter. £
Propylene giycol mono- and diesters of fats and fatly acds .......cccooenueeeee As defined in § 172.856 of this chapter. _f
Soybean ad fatty acids. hydroxylated. 2
Tallow. hydrogenated, oxidized or suifated.
Tallow alcohal, hydrogenated. =
4
(4) The substance listed in this para- Substance Lmntatons ; g
graph (a)(4), provided it is a component - ) - I 350
of defoaming agents limited to use in " oyioepropylenaigiycol. Saybott Unversal gl
processing beet sugar only, and subject {SUS) at 37.8 °C (100 °P).
to the limitations imposed: The viscosity range s de- j

Com.. P.O. Bax 670, ¢
Bound Brook, NJ 08805, L
wimch 18 iIncorporated by 1
reference in accordance ¥

with 5 U.5.C. 552(a) and 1 n
CFR part 51. Copies of the

matenal incorporated by & t.
reference are available li
from the Division of Peti- 7] P
tion Control, Center for % ¢
Food Satety and ¢
Nutntion (HFS—-215),

and Drug Admimstration, fc
200 C St SW., Washing-$ fc
ton, OC 20204, and may ;o

be examined at the Ce
for Food Safety and Ap~




§175.210

Tri(mixed mono- and dinonylphenyl)
phosphite (which may contain pot more
than 1 percent by weight of
trilsopropanclamine).

(c) Acrylonitrile copolymers identi-
fied in this section shall comply with
the provisions of §180.22 of this chap-
ter.

[42 FR 14534, Mar. 15, 1977, as amended at 42
FR 15674, Mar. 22, 1977; 48 FR 15617, Apr. 12,
1983; 63 FR 3464, Jan. 23, 1998]

Subpart C—Substances for Use as

Components of Coatings
§175.210 Acrylate ester copolymer
coating.

Acrylate ester copolymer coating
may safely be used as a food-contact
surface of articles intended for packag-
ing and holding food, including heating
of prepared food, subject to the prowvi-
sions of this section:

(a) The acrylate ester copolymer is a
fully polymerized copolymer of ethyl
acrylate, methyl methacrylate, and
methacrylic acid applied in emulsion
form to molded virgin fiber and heat-
cured to an insoluble resin.

(b) Optional substances used in the
preparation of the polymer and in the
preparation and application of the
emulsion may include substances
named in this paragraph, in an amount
not to exceed that required to accom-
plish the desired technical effect and
subject to any limitation prescribed:
Provided, however, That any substance
named in this paragraph and covered
by a specific regulation in subchapter
B of this chapter must meet any speci-
fications in such regulation.

List of substances Limtations

Aluminum stearate.
Ammonium lauryl sulfate.
Not to d the
amount ;equired as a
preservative in emul-
sion defcamer.
Disodium hydrogen phosphate ..... Do.

Potassium hydroxide.
Potassum persuifate.
Tatlow.

Tetrasodium pyrophosphate.
Titanium dioxde.

154
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(¢) The coating in the form in which
it contacts food meets the following
tests:

(1) An appropriate sample when ex-
posed to distilled water at 212 °F for 30
minutes shall yield total chloroform-
soluble extractables not to exceed 0.5
milligram per square inch.

.(2) An appropriate sample when ex-
posed to n-heptane at 120 °F for 30 min-
utes shall yield total chloroform-solu-
ble extractables not to exceed 0.5 milli-
gram per square inch.

§175.230 Hot-melt
coatings.

Hot-melt strippable food coatings
may be safely applied to food, subject
to the provisions of this section.

(a) The coatings are applied to and
used as removable coatings for food.

(b) The coatings may be prepared, as
mixtures, from the following sub-
stances:

(1) Substances generally recognized
as safe in food.

(2) Substances identified in this sub-
paragraph.

strippable food

List of substances Limitations

Acatyt ycend c

plying with 172.828
of this chapter.
Cellulose acetate butyrate.
Cellulose acetate propionate.
Mineral oil, WARE ......ccverseereirmenenns | FOF US@ ONly 38 2 COM-
ponent of hot-meit
stnppable food coat-
ings applied to frozen
meats and complying
with § 172.878 of this
chapter.

§175.250 Paraffin (synthetic).

Synthetic paraffin may be safely
used as an impregnant in, coating on,
or component of coatings on articles
used in producing, manufacturing,
packing, processing, preparing, treat-
ing, packaging, transporting, or hold-
ing food in accordance with the follow-
ing prescribed conditions:

(a) The additive is synthesized by the
Fischer-Tropsch process from carbon
monoxide and hydrogen, which are cat-
alytically converted to a mixture of
paraffin hydrocarbons. Lower molecu-
lar-weight fractions are removed by
distillation. The residue is hydro-
genated and may be further treated by
percolation through activated char-
coal. This mixture can be fractionated
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§178.3530 Isoparaffinic petroleum hy-
drocarbons, synthetic. by
Isoparaffinic petroleum hydro-

carbons, synthetic, may be safely used
in the production of nonfood articles
intended for use in producing, manu-
facturing, packing, processing, prepar-
ing, treating, packaging, transporting,
or holding food, subject to the provi-
sions of this section.

(a) The isoparaffinic petroleum hy-
drocarbons, produced by synthesis from
petroleum gases consist of a mixture of
liquid hydrocarbons meeting the fol-
lowing specifications:

Boiling point 63° -260 °C, as determined by
ASTM method D86-82, ‘“‘Standard Method
for Distillation of Petroleum Products,”
which is incorporated by reference. Copies
may be obtained from the American Soci-
ety for Testing Materials, 1916 Race St.,
Philadelphia, PA 19103, or may be exam-
ined at the Office of the Federal Register,
800 North Capitol Street, NW., suite 700,
Washington, DC 20408.

Ultraviolet absorbance:

260-319 millimicrons~1.5 maximum.

320~329 millimicrons—0.08 maximum.

330-350 millimicrons—0.05 maximum.
Nonvolatile residue 0.002 gram per 100 milli-

liters maximum.

Synthetic isoparaffinic petroleurm hydro-
carbons containing antioxidants shall meet
the specified ultraviolet absorbance limits
after correction for any absorbance due to
the antioxidants. The ultraviolet absorbance
shall be determined by the procedure de-
scribed for application to mineral oil under
“Specifications” on page 66 of the “Journal
of the Association of Official Agricultural
Chemists,” Vol. 45 (February 1962), which is
incorporated by reference, disregarding the
last sentence of that procedure. For hydro-
carbons boiling below 121 °C, the nonvolatile
residue shall be determined by ASTM meth-
od D1353-78, ““‘Standard Test Method for Non-
volatile Matter in Volatile Solvents for Use
in Paint, Varnish, Lacquer, and Related
Products;” for those boiling above 121 °C,
ASTM procedure D381-80, ‘‘Standard Test

§178.3570

Method for Existent Gum in Fuels by Jet
Evaporation,” which are incorporated by ref-
erence. Coptes may be obtained from the
American Soclety for Testing Materials, 1916
Race St., Philadelphia, PA 19103, or may be
examined at the Office of the Federal Reg-
ister, 800 North Capitol Street, NW., suite
700, Washington, DC 20408.

(b) Isoparaffinic petroleum hydro-
carbons may contain antioxidants au-
thorized for use in food in an amount
not to exceed that reasonably required
to accomplish the intended technical
effect.

(¢) Isoparaffinic petroleum hydro-
carbons are used in the production of
nonfood articles. The quantity used
shall not exceed the amount reason-
ably required to accomplish the in-
tended technical effect, and the resid-
ual remaining in the finished article
shall be the minimum amount reason-
ably attainable.

[42 FR 14609, Mar. 15, 1977, as amended at 47
FR 11847, Mar. 19, 1982; 49 FR 10112, Mar. 19,
1984)

§178.3570 Lubricants with incidental
food-contact.

Lubricants with incidental food con-
tact may be safely used on machinery
used _for producing, manufacturing,
packing, processing, preparing, treat-
ing, packaging, transporting, or hold-
ing food, subject to the provisions of
this section: ’

(a2) The lubricants are prepared from
one or more of the following sub-
stances:

(1) Substances generally recognized
as safe for use in food.

(2) Substances used in accordance
with the provisions of a prior sanction
or approval. ’

(3) Substances identified in this para-
graph (a)(3).

Substances Limiations
yl b vl hy Foruse only as a ing agent in ol ata
level not to excesd 10 pct by wesght of the mineral oil.
N.N-Bis(2-ethythexyl)-ar~-methyi-1 H-benzotriazole-1- For use as a copper deactivator at a level not to exceed 0.1
methanamme (CAS Reg. No. 94270-86~7).. percent by weight of the lubricant.
BHA.
BHT. .
Butyt ga-h ypoly(oxyethylene) (oxypropyiene) | Additon to food not 1o exceed 10 parts per million.
produced by random jon of a 1:1 mixture by

weight of ethy propy oxide
minimum molecular weight 1,500; Chemical Abstracts
ice Registry No. 9038-95-3.

with butanol;
Serv-
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§178.3570 21 CFR Ch. | (4-1-98 Edition)
Substances Umitations

a-Butyl-omega-hydroxypoly(axypropylens), minimum molecuiar Do.

weight 1.500; Chemical Absiracts Service Registry No.

9003-13-8.

Castor o Do.

Castor odl, ‘*nad Do.

Castor oil, p y d Do.

[ ht sificate (CAS Reg. No. | For use only as a gefling agent in mineral ol lubricants at a

ma.whchmaymupto7perwnbyweigm lavel not 10 exceed 15 percent by weigit of the mineral od.

16-Mxmedid(CASRog No 629-11-8), where the akyl
groups are from tallow fatty acids
(C..—C,.)andwhereﬂwahmmwnsnﬂmoudawedm
bentonite.

Dimethyipolysiloxans (viscostty greatsr than 300 centistokes) ...
Disodium decanedioate (CAS Reg. No. 17265-14-4) ..............

Disodium EDTA (CAS Reg. No. 138-33~3) ......ccceeruimmeirerrensonas

Ethoxyt esn o ester
loamgcmapoums.

g of the fok

1. Paly(methytene-p-tert-butyi- pnmoxy)poly-(oxyemyleneb
mixture of dihydrogen ph
phosphate estess {0 to 40 psmem 01 the mmum) Tha
resin 18 formed by condensaton of 1 male of p-tart-dutyl-
phenol with 2 to 4 moles of formaidehyde and subse-
quent ethoxytation with 4 to 12 moles of ethylene oxde;.

2. Paly(methylene~p-nonyip. y) poly{oxyethylene) mux-
ture of dihydrog: and phos-
phate esters (Owwpmmtdmemmure) Theresm
1s formed by condensation of | mole of p-nonyiphenol

with 2 10 4 moles of fi and
ethoxyiaton with 4 to 12 motes of emyleneoxnde ana
3. n-Trndecyt alcohol of aihy and

monohydrogen phosphata esters (40 to 80 Dercem of
the mixture; CAS Reg. No. 56831-62-0).
Fatty acds denved from animal or vegetable sources, and the
hydrogenated forms of such fatty acuds.
2-{8-Heptadecenyl)-4 5-dihydro-1 H4mdazole-1-ethanol  {CAS
Reg. No. 95~38-5).
H 3,5-di-tart-butyl-4

(CAS Reg. No. 35074-77-2).
a#wrvmeyﬁydromw (oxyemvbne) ooﬁytoxvprooytene)
arde and propyk oxnde 25 to 75 by

weight of ethylene oxide; minimum molacular weight 1,500;
Chemical Abstracts Service Registry No. 9003—11-6.

Y Yty

12-Hydroxysteanc acd.
Isopropyl oleats
Magnesi inoleate
Mineral ol

N-Methyt-N-(1-0x0-9- octadecenyl)glycine {CAS Reg. No. 110
25-8).

Addition to food not to exceed 1 part per million.

For use only:

1. As a cor itor or rust p in
mnmaamanammzweunay
weight of the grease.

2.As2a ftor o rust p ive onty in gr

aalwdnmtomaede«wnbywughtoImM
For use only as a cheiating agent and sequestrant at a level
not to exceed 0.06 percent by wesght of lubncant at final use
dilution.
for use onty as a sur to imp lubnecity in lubricating
fluxis complying with this section at a levet not to exceed 5
percent by wesght of the iubncating fluwd.

For use at leveis not to axceed 0.5 percent by weight of the lu-
bncant.

For use as an antioadant at levels not to exceed 0.5 percent
by weight of the iubricant.

Addition to food not to exceed 10 parts per million.

For use only as an adju {to impr lubnetty) in f o
fubncants.

For use only as an adjuvant in mineral oil lubricants at a level
not to exceed 10 percent by weight of the mineral od.

Addition to food not to axceed 10 parts per mitlion.

For use as a comrosion inhibitor at levels not to exceed 0.5 per-
cent by weight of the lubricant.

For use only as an antioxidant at levels not to exceed 0.5 per-
mwwndmewmt.

enamine, reaction products with 244-
timethyipentene (CAS Reg. No. 68411-—46~1).
Petrotatum
Phenyla-and/or phenyi-§-naphthyi.

Phosphoric acd, mono- and dihexyl esters, compounds with
tetramethyinonylamines and C;;-;, alkylammes.

Phosphonc acdd, mono- and diisooctyl esters, reacted with tar-
:ﬁnaﬂd (C1~C14) pnmary amines (CAS Reg. No. 68187—

Complying with §178.3700. Addition to food not to exceed 10
parts per million.

For use only, singly or in combination, as antioxidant in min-
eral ol lubricants at a level not to exceed a total of 1 percent
by weight of the mineral oil,

For use only as an adjyvant at levels not to exceed 0.5 per-
mwmammm

For use only as a comosi ibitor or rust p tative
miubricants at a level not to exceed 0.5 percent by weight of

the lubricant.
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§178.3620

which it contacts food does not exceed
0.002 inch.

[42 FR 14609, Mar. 15, 1977, as amended at 47
FR 11847, Mar. 19, 1982; 54 FR 24898, June 12,
1989}

§178.3620 Mineral oil.

Mineral oil may be safely used as a
component of nonfood articles intended
for use in contact with food, subject to
the provisions of this section:

(a) White mineral oil meeting the
specifications prescribed in §172.878 of
this chapter may be used as a compo-
nent of nonfood articles provided such
use complies with any applicable limi-
tations in parts 170 through 189 of this
chapter. The use of white mineral oil in
or on food 1itself, including the use of
white mineral oil as a protective coat-
ing or release agent for food, is subject
to the provisions of §172.878 of this
chapter.

(b) Technical white mineral oil iden-
tified in paragraph (b)(1) of this section
may be used as provided in paragraph
(b)(2) of this section.

(1) Technical white mineral oil con-
sists of specially refined distillates of
virgin petroleum or of specially refined
distillates that are produced syn-
thetically from petroleum gases. Tech-
nical white mineral oil meets the fol-
lowing specifications:

(i) Saybolt color 20 minimum as de-
termined by ASTM method D156-82,
“Standard Test Method for Saybolt
Color of Petroleum Products (Saybolt
Chromometer Method),”” which is in-
corporated by reference. Copies may be
obtained from the American Society
for Testing Materials, 1916 Race St.,
Philadelphia, PA 19103, or may be ex-
amined at the Office of the Federal
Register, 800 North Capitol Street,
NW., suite 700, Washington, DC 20408.

(11) Ultraviolet absorbance limits as
follows:

21 CFR Ch. | (4-1-98 Edition)

Technical white mineral oil containing
antioxidants shall meet the specified
ultraviolet absorbance limits after cor-
rection for any absorbance due to the
antioxidants. The ultraviolet absorb-
ance shall be determined by the proce-
dure described for application to min-
eral oil under ‘““Specification’ on page
66 of the ‘*Journal of the Association of
Official Agricultural Chemists,”” Vol-
ume 45 (February 1962) (which is incor-
porated by reference; copies are avall-
able from the Center for Food Safety
and Applied Nutrition (HFS-200), Foocd
and Drug Administration. 200 C St.
SW., Washington, DC 20204, or available
for inspection at the Office of the Fed-
eral Register, 800 North Capitol Street,
NW., suite 700, Washington., DC 20408),
disregarding the last two sentences of
that procedure and substituting there-
for the following: Determine the ab-
sorbance of the mineral oil extract in a
10-millimeter cell in the range from
260-350 mpu, 1nclusive, compared to the
solvent control. If the absorbance so
measured exceeds 2.0 at any point in
range 280-350 mu, inclusive. dilute the
extract and the solvent control, respec-
tively, to twice their volume with di-
methyl sulfoxide and remeasure the ab-
sorbance. Multiply the remeasured ab-
sorbance values by 2 to determine the
absorbance of the mineral oil extract
per centimeter optical pathlength.

(2) Technical white mineral oil may
be used wherever mineral oil is per-
mitted for use as a component of
nonfood articles complying with
§§175.105, 176.200, 176.210, 177.2260,
177.2600, and 177.2800 of this chapter and
§§178.3570 and 178.3910.

(3) Technical white mineral oil may
contain any antioxidant permitted in
food by regulations issued in accord-
ance with section 409 of the Act, in an
amount not greater than that required
to produce its intended effect.

(¢) Mineral oil identified in para-
graph (¢)(1) of this section may be used

Maxmum a8 provided in paragraph (c)(2) of this
m section.
Wavelength (my) centimater (1) The mineral oil consists of virgin
pobiengn  Detroleum distillates refined to meet
the following specifications:
280 to 289 40 (1) Initial boiling point of 450 °F mini-
290 to 299 33 mum.
g:g g'; (i1) Color 5.5 maximum as determined
by ASTM method D1500-82, ‘‘Standard
380
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Test Method for ASTM Color of Petro-
leum Products (ASTM Color Scale),”
which is incorporated by reference. The
availability of this incorporation by
reference is given in paragraph (b)(1)(1)
of this section.

(1i1) Ultraviolet absorbance limits as
follows a8 determined by the analytical
method described in paragraph (c)(3) of
this section:

Maxmum

Wavelength (my,) contmeter

280 to 289 07
290 to 299 06
300 to 358 04
360 to 400 09

(2) The mineral oil may be used wher-
ever mineral oil is permitted for use as
a component of nonfood articles com-
plying with §§175.105 and 176.210 of this
chapter and §178.3910 (for use only in
rolling of metallic foil and sheet
stock), §§176.200, 177.2260, 177.2600, and
177.2800 of this chapter.

(38) The analytical method for deter-
mining ultraviolet absorbance limit is
as follows:

GENERAL INSTRUCTIONS

Because of the sensitivity of the test, the
possibility of errors arising from contamina-
tion is great. It is of the greatest importance
that all glassware be scrupuiously cleaned to
remove all organic matter such as oll,
grease, detergent residues, etc. Examine all
glassware, including stoppers and stopcocks,
under ultraviolet light to detect any residual
fluorescent contamination. AS a precaution-
ary measure it 13 recommended practice to
rinse all glassware with purified isooctane
immediately before use. No grease is to be
used on stopcocks or joints. Great care to
avoid contamination of oil samples in han-
dling and to assure absence of any extra-
neous material arising from inadequate
packaging is essential. Because some of the
polynuclear hydrocarbons sought in this test
are very susceptible to photo-oxidation, the
entire procedure is to be carried out under
subdued light.

APPARATUS

Separatory funnels. 250-milliliter, 500-milli-
liter, 1,000-milliliter, and preferably 2,000-
milliliter capacity, equipped with tetra-
fluoroethylene polymer stopcocks.

Reservoir. 500-milliliter capacity, equipped
with a 24/40 standard taper male fitting at
the bottom and a suitable ball-joint at the

§178.3620

top for connecting to the nitrogen supply.
The male fitting should be equipped with
glass hooks.

Chromatographic tube. 180 milllmeters in
length, inside diameter to be 15.7 millimeters
0.1 millimeter, equipped with a coarse, frit-
ted-glass disc, a tetraflucroethylene polymer
stopcock, and a female 24/40 standard tapered
fitting at the opposite end. (Overall length of
the column with the female joint is 235 milli-
meters.) The female fitting should be
equipped with glass hooks.

Disc. Tetrafluorcethylens polymer 2-inch
diameter disk approximately 3e-lnch thick
with a hole bored in the center to closely fit
the stem of the chromatographic tube.

Suction flask. 250-milliliter or 500-milliliter
fllter flask.

Condenser. 24/40 joints, fitted with a drying
tube, length optional.

Evaporation flask (optional). 250-milliliter or
500-milliliter capacity all-glass flask
equipped with standard taper stopper having
inlet and outlet tubes to permit passage of
nitrogen across the surface of contained Q-
uid to be evaporated.

Spectrophotometric cells. Fused quartz cells,
optical path length in the range of 5,000 cen-
timeter +0.005 centimeter; also for checking
spectrophotometer performance only, optical
path length in the range 1,000 centimeter
10.005 centimeter. With distilled water in the
cells, determine any absorbance differences.

Spectrophotometer. Spectral range 250 milli-
microns—400 millimicrons with spectral slit
widsh of 2 millimicrons or less; under instru-
ment operating conditions for these absorb-
ance measurements, the spectrophotometer
shall also meet the following performance
requirements:

Absorbance repeatability, +0.01 at 0.4 ab-
sorbance.

Absorbance accuracy! 10.05 at 0.4 absorb-
ance.

Wavelength accuracy, +1.0 millimicron.

Nitrogen cylinder. Water-pumped or equiva-
lent purity nitrogen in cylinder equipped
with regulator and valve to control flow at §
p.s.l.g.

1As determined by procedure using potas-
sium chromate for reference stapdard and
described in National Bureau of Standards
Circular 484, Spectrophotometry, U.S. De-
partment of Commerce (1949). The accuracy
is to be determined by comparison with the
standard values at 290, 345, and 400 milli-
microns. Circular 484 is incorporated by ref-
erence. Copies are available from the Center
for Food Safety and Applied Nutrition (HFS-~
200), Food and Drug Administration, 200 C St.
SW., Washington, DC 20204, or avallable for
inspection at the Office of the Federal Reg-
ister, 800 North Capitol Street, NW., suite
700, Washington, DC 20408.
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REAGENTS AND MATERIALS

QOrganic solvents. All solvents used through-
out the procedure shall meet the specifica-
tions and tests described {n this specifica-
tion. The isooctane, benzene, acetone, and
methy! alcohol designated in the list follow-
ing this paragraph shall pass the following
test:

To the specified quantity of solvent In a
250-milliliter Erlenmeyer flask, add 1 milli-
liter of purified n-hexadecane and evaporate
on the steam bath under a stream of nitro-
gen (a loose aluminum foil jacket around the
flask will speed evaporation). Discontinune
evaporation when not over 1 milliliter of res-
idue remains. (To the residue from benzene
add a 10-miililiter portion of purified iso-
octane, reevaporate, and repeat once to {n-
sure complete removal of benzene.)

Alternatively, the evaporation time can be
reduced by using the optional evaporation
flagk. In this cage the solvent and n-hexa-
decane are placed in the flask on the steam
bath, the tube assembly !3 inserted, and a
stream of nitrogen is fed through the inlet
tube while the outlet tube i3 connected to a
solvent trap and vacuum line {n such a way
a3 to prevent any flow-back of condensate
into the flask.

Dissolve the 1 milliliter of hexadecane resi-
due in 1sooctane and make to 25 milliliters
volume. Determine the absorbance in the 5-
centimeter path length cells compared to
{sooctane as reference. The absorbance of the
solution of the solvent residue (except for
methyl alcohol) shall not exceed 0.01 per cen-
timeter path length between 280 and 400 mpu.
For methyl alcohol this absorbance value
shall be 0.00.

Isooctane (2,2 4-trimethyipentane). Use 180
milliliters for the test described in the pre-
ceding paragraph. Purify, if necessary, by
passage through a column of activated silica
gel (Grade 12, Davison Chemical Company,
Baltimore, Maryland, or equivalent) about 90
centimeters in length and 5 centimeters to 8
centimeters {n diameter.

Benzene, A.C.S. reagent grade, Use 150 milli-
Uters for the test. Purify, If necessary, by
distillation or otherwise.

Acetone, A.C.S. reagent grade. Use 200 milli-
liters for the test. Purify, If necessary, by
distillation.

Eluting mixtures:

1. 10 percent benzene in isooctane. Pipet 50
milliliters of benzene into a 250-milliliter
glass-stoppered volumetric flask and adjust
to volume with isooctane, with mixing.

2. 20 percent benzene in isooctane. Plpet 30
milliliters of benzene [nto a 250-milliliter
glass-stoppered volumetric flask and adjust
to volume with {sooctane, with mixing.

3. Acetone-benzene-water mirture. Add 20
milliliters of water to 380 milliliters of ace-
tone and 200 milliliters of benzene, and mix.

21 CFR Ch. | (4-1-98 Ediition)

n-Heradecane, 99-percent olefin-free. Dilute
1.0 milliliter of n-hexadecane to 25 milliliters
with fsooctane and determine the absorbance
{n a 5-centimeter cell compared to {sooctane
as reference point between 280 myu—400 my.
The absorbance per centimeter path length
shall not exceed 0.00 in this range. Purify, if
necessary, by percolation through activated
sflica gel or by distillation.

Methyl alcohol, A.C.S. reagent grade. Use
10.0 milliliters of methyl alcohol. Purify, if
necessary, by distillation.

Dimethyl sulforide. Spectrophotometric
grade (Crown Zellerbach Corporation,
Camas, Washington, or equivalent). Absorb-
ance (l-centimeter cell, distilled water ref-
srence, sample completely saturated with ni-
trogen).

Absorb-
Wavelength ance

(maxamurm)
2815 1.00
270 20
275 09
280 .08
300 015

There shall be no irregularities in the ab-
sorbance curve within these wavelengths.

Phosphonic acid. 85 percent A.C.S. reagent
grade.

Sodium borohydride. 98 percent.

Magnestum ozide (Sea Sorb 43, Food Machin-
ery Company, Westvaco Division, distrnibuted by
chemical supply firms, or equivalent). Place 100
grams of the magnesium oxide in a large
beaker, add 700 milliliters of distilled water
to make a thin slurry, and heat on a steam
vath for 30 minutes with intermittent stir-
ring. Stir weil initially to insure that all the
adsorbent {s completely wetted. Using a
Buchner funnel and a fliter paper (Schleicher
& Schuell No. 597, or equivalent) of suitable
diameter, fliter with suction. Continue suc-
tion until water no lomger drips from the
funnel. Transfer the adsorbent to a glass
trough lined with aluminum foll (free from
rolling oil). Break up the magnesia with a
clean spatula and spread out the adsorbent
on the aluminum foil in a layer about 1 cen-
timeter to 2 centimeters thick. Dry for 24
hours at 160 °C +1 °C. Pulverize the magnesia
with mortar and pestle. Sieve the pulverized
adsorbent between 60-180 mesh. Use the mag-
nesia retained on the 180-mesh sieve.

Celfte 545. Johns Mansville Company, diato-
maceous earth, or equivalent.

Magnesium ozxide-Celite 545 mizture (2+1) by
weight. Place the magnesium oxide (60-180
mesh) and the Celite 546 in 2 to 1 propor-
tions, respectively, by weight in a glass-
stoppered flask large enough for adequate
mixing. Shake vigorously for 10 minutes.
Transfer the mixture to a glass trough lined
with aluminum foil (free from rolling oil)
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and spread it out on a layer about 1 centi-
meter to 2 centimeters thick. Reheat the
mixture at 160 °C +1 °C for 2 hours, and store
in a tightly closed flask.

Sodium sulfate, anhydrous, A.C.S. reagent
grade, preferably in granular form. For each
bottle of sodium sulfate reagent used, estab-
lish as follows the necessary sodium sulfate
prewash to provide such fllters required in
the method: Place approximately 35 grams of
anhydrous sodium sulfate in a 30-milliliter
course, fritted-glass funnel or in a €65-milli-
meter fllter funnel with glass wool plug;
wash with successive 15-milliliter portions of
the indicated  solvent until a 15milliliter
portion of the wash shows 0.00 absorbance
per centimeter path length between 280 mp
and 400 mu when tested as prescribed under
“Organic solvents.” Usually three portions
of wash solvent are sufficient.

Beifore proceeding with analysls of a sam-
ple, determine the absorbance in a 5-centi-
meter path cell between 250 millimicrons and
400 millimicrons for the reagent blank by
carrying out the procedure, without an oil
sample, recording the spectra after the ex-
traction stage and after the complete proce-
dure as prescribed. The absorbance per centi-
meter pathlength following the extraction
stage should not exceed 0.02 in the wave-

. length range from 280 mpu to 400 my; the ab-
sorbance per centimeter pathiength follow-
ing the complete procedure should not ex-
ceed 0.02 in the wavelength range from 280
mp to 400 mu. If in either spectrum the char-

cteristic benzene peaks in the 250 mp-260

i region are present, remove the benzene
by the procedure under ‘‘Organic solvents”
and record absorbance again.

Place 300 milliliters of dimethyl sulfoxide
in a 1-liter separatory funnel and add 75 mil-
liliters of phosphoric acid. Mix the contents
of the funnel and allow to stand for 10 min-
utes. (The reaction between the sulfoxide
and the acid is exothermic. Release pressure
after mixing, then keep funnel stoppered.)
Add 150 milliliters of isooctane and shake to
pre-equilibrate the solvents. Draw off the in-
dividual layers and store in glass-stoppered
flasks.

Weigh a 20-gram sample of the oll and
transfer to a 500-milliliter separatory funnel
containing 100 milliliters of pre-equilibrated
sulfoxide-phosphoric acid mixture. Complete
the transfer of the sample with small por-
tions of preequilibrated isooctane to give a
total volume of the oil and solvent of 75 mil-
Uliters. Shake the funnel vigorously for 2
minutes. Set up three 250-milliliter sepa-
ratory funnels with each containing 30 milli-
liters of pre-equilibrated isooctane. After
separation of liquid phases, carefully draw
off lower layer into the first 250-milliliter
separatory funnel and wash in tandem with
the 30-milliliter portions of isooctane con-
talned in the 250-milliliter separatory fun-
nels. Shaking time for each wash 15 1

§178.3620

minute. Repeat the extraction operation
with two additional portions of the sulf-
oxide-acid mixture and wash each extractive
in tandem through the same three portions
of 1sooctane.

Collect the successive extractives (300 mil-
liliters total) in a separatory funnel (pref-
erably 2-liter) containing 480 milliliters of
distilled water; mix, and allow to cool for a
few minutes after the last extractive has
been added. Add 80 milliliters of isooctane to
the solution and extract by shaking the fun-
nel vigorously for 2 minutes. Draw off the
lower aqueous layer into a second separatory
funnel (preferably 2-liter) and repeat the ex-
traction with 80 milliliters of iscoctane.
Draw off and discard the aqueous layer.
Wash each of the 80-milliliter extractives
three times with 100-milliliter portions of
distilled water. Shaking time for each wash
is 1 minute. Discard the aqueous layers. Fil-
ter the first extractive through anhydrous
sodium sulfate prewashed with isooctane (see
Sodium sulfate under ‘“‘Reagents and Mate-
rials” for preparation of filter) into a 250-
milliliter Erlenmeyer flask (or optionally
into the evaporation flask). Wash the first
separatory funnel with the second 80-milli-
liter tsooctane extractive and pass through
the sodium sulfate. Then wash the second
and first separatory funnels successively
with a 20-millfliter portion of isooctane and
pass the solvent through the sodium sulfate
into the flask. Add 1 milliliter of n-hexa-
decane and evaporate the isooctane on the
steam bath under nitrogen. Discontinue
evaporation when not over 1 milliliter of res-
idue remains. To the residue, add a 10-milli-
lter portion of isooctane, resvaporate to 1
milliliter of hexadecane, and repeat this op-
eration once.

Quantitatively transfer the residue with
isooctane to a 200-milliliter volumetric
flask, make to volume, and mix. Determine
the absorbance of the solution in the l-centi-
meter pathlength cells compared to iso-
octane as reference between 280 mp+400 mp
(take care to lose none of the solution in fill-
ing the sample cell). Correct the absorbance
values for any absorbance derived from re-
agents as determined by carrying out the
procedure without an oil sample. If the cor-
rected absorbance does not exceed the limits
prescribed in this paragraph, the oil meets
the ultraviolet absorbance specifications. If
the corrected absorbance per centimeter
pathlength exceeds the limits prescribed in
this paragraph, proceed as follows: Quan-
titatively transfer the isooctane solution to
a 125-milliliter flask equipped with 2440
joint, and evaporate the 1sooctane on the
steam bath under a stream of nitrogen to a
volume of 1 milliliter of hexadecane. Add 10
milliliters of methyl alcohol and approxi-
mately 0.3 gram of sodium borohydride.
(Minimize exposure of the borohydride to the
atmosphere. A measuring dipper may be

383

306054



i A

b irlegians it

Dl e (ke Ll ik il

-

-

VR g

-

"

TIryETT I

pell ek

Sl 10

FUTSEFREY-L I Ay

o
b cappprigbai c gn
i «hu [ 4 \

Ly

Ll
[

BT T L.

§178.3620

used.) Immediately fit a water-cooled con-
denser equipped with a 24/40 joint and with a
drying tube into the flask, mix until the
borohydride {s dissolved, and allow to stand
for 30 minutes at room temperature, with
intermittent swirling. At the end of this pe-
riod, disconnect the flask and evaporate the
methyl alcohol on the steam bath under ni-
trogen until the sodium borohydride begins
to come out of the solution. Then add 10 mil-
1iliters of isooctane and evaporate to a vol-
ume of about 2-3 milliliters. Again, add 10
milliliters of isooctane and concentrate to a
volume of approximately 5 milliliters, Swirl
the flask repeatedly to assure adequate
washing of the sodium borohydride residues.
Fit the tetrafluorcethylene polymer disc
on the upper part of the stem of the
chromatographic tube, then place the tube
with the disc on the suction flask and apply
the vacuum (approximately 135 millimeters
Hg pressure). Weigh out 14 grams of the 2:1
magnesium oxide-Celite 545 mixture and
pour the adsorbent mixture {nto the
chromatographic tube in approximately 3-
centimeter layers. After the addition of each
layer, level off the top of the adsorbent with
a flat glass rod or metal plunger by pressing
down firmly until the adsorbent is well
packed. Loosen the topmaforementioned
rate. Just before the solvent mixture reaches
adsorbent level, add 25 milliliters of 20 per-
cent benzene {n isooctane to the reservoir
and continue the percolation at 2-3 milli-
liters per minute until all this solvent mix-
ture has been removed from the column. Dis-
card all the elution solvents collected up to
this point. Add 300 milliliters of the acetone-
benzene-water mixture to the reservoir and
percolate through the column to eluate the
polynuclear compounds. Collect the eluate in
a clean l-liter separatory funnel. Allow the
column to drain until most of the golvent
mixture i3 removed. Wash the aluate three
times with 300-milliliter portions of distilled
water, shaking well for each wash. (The addi-
tion of small amounts of sodium chloride fa-
cilitates separation.) Discard the aqueous
layer after each wash. After the final separa-
tion, fliter the residual benzene through an-
hydrous sodium sulfate pre-washed with ben-
zene (see Sodium sulfate under ‘“‘Reagents
and Materials’ for preparation of fliter) into
a 250-milliliter Erlenmeyer flask (or option-
ally into the evaporation flask). Wash the
separatory funnel with two additional 20-
milliliter portions of benzene which are also
flitered through the sodium sulfate. Add 1
milliliter of n-hexadecane and completely re-
move the benzene by evaporation under ni-
trogen, using the special procedure to elimi-
nate benzene as previously described under
“Organic solvents.” Quantitatively transfer
the residue with iscoctane to a 200-milliliter
volumetric flask and adjust to volume. De-
termine the absorbance of the solution in the
l-centimeter pathlength cells compared to
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{sooctane as reference between 250 mpu—400
mpu. Correct for any absorbance derived from
the reagents as determined by carrying out
the procedure without an oil sample. If ei-
ther spectrum shows the characteristic ben-
zene peaks in the 250 mu-260 mp region, evap-
orate the solution ta remove benzene by the
procedure under ‘‘Organic solvents.” Dis.
solve the residue, transfer quantitatively,
and adjust to volume in {sooctane {n a 200~
milliliter volumetric flask. Record the ab-
sorbance again. If the corrected absorbance
does not exceed the llmits proposed {n this
paragraph, the ofl meets the proposed ultra-
violet absorbance specifications.

(d) Mineral oil identified in para-
graph (d)(1) of this section may be used
as provided in paragraph (d)(2) of this
section.

(1) The mineral oil consists of virgin
petroleumn distillates refined to meet
the following specifications:

(1) Distillation endpoint at 760 milli-
meters pressure not to exceed 371 °C,
with a maximum residue not to exceed
2 percent, as determined by ASTM
method D86-82, ‘‘Standard Method for
Distillation of Petroleum Products,”
which is incorporated by reference. The
availability of this incorporation by
reference is given in paragraph (b)(1)(1)
of this section.

(i1) Ultraviolet absorbance limits as
follows as determined by the method
described in paragraph (d)}3) of this
section.

Maximum
absorb-

Wavelength (mp) oncmter

prbersn

280 to 299 23
300 to 319 .. 12
320 to 359 8
360 to 400 3

(iii) Pyrene content not to exceed a
maximum of 25 parts per million as de-
termined by the method described in
paragraph (d)(3) of this section.

(2) The mineral oil may be used only
in the processing of jute fiber employed
in the production of textile bags in-
tended for use in contact with the fol-
lowing types of food: Dry grains and
dry seeds (for example, beans, peas,
rice, and lentils); whole root crop vege-
tables of the types identified in 40 CFR
180.34(f); unshelled and shelled nuts (in-
cluding peanuts); and dry animal feed.
The finished processed jute fiber shall
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contaln no more than 6 percent by
weight of residual mineral oil.

(3) The analytical method for deter-
mining ultraviolet absorbance limits
and pyrene content is as follows:

L Apparatus. A. Assorted beakers, sepa-
ratory funnels fitted with tetrafluoro-
ethylene polymer stopcocks, and graduated
cylinders.

B. Volumetric flasks, 200-milliliter.

C. A chromatographic column made from
nominal 1.3 centimeters outside diameter x
76 centimeters glass tubing tapered at one
end and joined to a 2-millimeter-bore tetra-
fluoroethylene polymer stopcock. The oppo-
site end is flanged and joined to a female 24/
40 standard taper fitting. This provides for
accommodating the 500-milliliter reservoir
described in item LE below.

D. A chromatographic column made from
nominal 1.7 centimeters outside diameter x
115 centimeters glass tubing tapered at one
end and jolned to a 2-millimeter-bore tetra-
fluoroethylene polymer stopcock. The oppo-
site end is flanged and joined to a 2.5 centi-
meters outside diameter x 9.0 centimeters
glass tube having a female 2440 standard
taper fitting. This provides for accommodat-
ing the 500-milliliter reservoir described in
item L E below.

E. A 500-milliliter reservoir having a 24/40
standard taper male fitting at bottom and a
suitable ball joint at the top for connecting
1o the nitrogen supply. The female fitting of
the chromatographic columns described in
items 1. C and D above and the male fitting
of the reservoir described in this item E
should both be equipped with glass hooks.

(NOTE: Rubber stoppers are not to be used.
Stopcock grease is not to be used on ground-
glass joints in this method.)

F. A spectrophotometer equipped to auto-
matically record absorbance of liquid sam-
ples in l-centimeter pathlength cells in the
specrtral region of 280400 mu with a spectral
slit width of 2 mp or less. At an absorbance
level of about 0.4, absorbance measurements
shall be repeatable within $0.01 and accurate
within +0.05. Wavelength measurements shall
be repeatable with 0.2 mp and accurate
within +1.0 myu. Instrument operating condi-
tions are selected to realize this performance
under dynamic {(automatic) recording oper-
ations. Accuracy of absorbance measure-
ments are determined at 290, 345, and 400 mp,
using potassium chraomate as the reference
standard. (National Bureau of Standards Cir-
cular 484, Spectrophotometry, U.S. Depart-
ment of Commerce, 1949.)

G. Two fused quartz cells having
pathlengths of 1.0040.005 centimeter or bet-
ter.

0. Purity of reagents and materials. Reagent-
grade chemicals shall be used in all tests. It
1s further specified that each chemical shall
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be tested for purity in accordance with the
instruction given under ‘“‘Reagents and Mate-
rials” in III below. In addition, a blank run
by the procedurs shall be made on each puril-
fled lot of reagents and materials. Unless
otherwise indicated, referemces to water
shall be understood to mean distilled water.

III. Reagents and materials— A. Organic sol-
vents. All solvents used throughout the pro-
cedure shall meet the specifications and
tests described in this section III. The iso-
octane, benzene, cyclohexane, nitromethanse,
and n-hexadecane designated shall pass the
following test: To the specified quantity of
solvent in a 150-milliliter beaker, add 1 milli-
liter of purified n-hexadecane and evaporate
on the steam bath under a stream of nitro-
gen. Discontinue evaporation when not over
1 mililiter of residue remains (to the residue
from benzene and nitromethane add a 10-mil-
lliter portion of purified isooctane, re-evap-
orate, and repeat once to insure complete re-
moval of solvent). Dissolve the 1 milliliter of
n-hexadecane residue in isooctane and make
to 10-milliliter volume. Determine the ab-
sorbance in l.0-centimeter pathlength cells
compared to water as reference. The absorb-
ance of the solution of solvent residue shall
not exceed 0.05 between 280 and 400 mpu.

1. Isooctane (2,2,4-trimethylpentane). Use 240
milliliters for the above test. Purify, if nec-
essary, by passage through a column of acti-
vated silica gel.

2. Benzene. Use 200 milliliters for the above
test. Purify, if necessary, by distillation or
otherwise.

3. Cycloherane. Use 70 milllliters for the
above test. Purify, 1f necessary, by distilla-
tion, silica gel percolation, or otherwise.

4. Nitromethane. Use 125 milliliters for the
above test. Purify, if necessary, by disuilla-
tion or otherwise.

5. n-Hezadecane. Determine the absorbance
on this solvent directly. Purify, if necessary,
by silica gel percolation or otherwise.

B. Other materials—1, Pyrene standard ref-
erence. Pyrene, reagent grade, melting point
range 150-152 °C. (Organic Chemical 3627,
Eastman Kodak Co., Rochester, N.Y., or
equivalent). The standard reference absorb-
ance is the absorbance at 334 millimicrons of
a standard reference solution of pyrene con-
taining a concentration of 1.0 milligram per
liter in purified isooctane measured against
isooctane of the same spectral purity in 1.0-
centimeter cells. (This absorbance will be ap-
proximately 0.28.)

2. Chrysene solution. Prepare a solution at a
concentration of 5.0 milligrams per liter by
dissolving 5.0 milligrams of chrysene in puri-
fled isooctane in a l-liter volumetric flask.
Adjust to volume with isooctane.

3. Nitrogen gas. Water pumped or equivalent
purity, cylinder with regulator, and valve
control flow at 5 p.s.i.
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4. Silica gel. 100-200 mesh (Davison Chemi-
cal, Baltimore, Md., Grade 923, or equiva-
lent), purified and activated by the following
procedure: Place about 1 kilogram of silica
gel in a large column and wash with con-
taminant-free benzene upntil a 200-milliliter
sample of the benzene coming off the column
will pass the ultraviolet absorption test for
benzene. This test is performed as stipulated
under ‘‘Organic solvents” in A under III
above. When the silica gel has been suffi-
clently cleaned, activate the gel before use
by placing the 1-kilogram batch 1n a shallow
container {n a layer no greater than 1 inch in
depth and heating in an oven (Caution! Ex-
plosion Hazard) at 130 °C. for 16 hours, and
store in a vacuum desiccator. Reheating
about once a week IS necessary {f the silica
gel 13 repeatedly removed from the desicca-
tor.

5. Aluminum oride (Aluminum Co. of America,
Grade F-20, or equivalent grade). 30-200 mesh,
purified and activated by the following pro-
cedure: Place about 1 kilogram of aluminum
oxide in a large column and wash with con-
taminant-free benzene until a 200-miililiter
sample of the benzene coming off the column
will pass the ultraviolet absorption test for
benzene. This test !s performed as stipulated
under ‘‘Organic solvents” in A under I
above. (Caution! Remove Benzene From Ad-
sorbent Under Vacuum To Minimize Explo-
sion Hazard in Subsequent Heating!) When
the aluminum oxide has been sufficiently
cleaned and freed of solvent, activate it be-
fore use by placing the 1-kilogram batch in a
shallow contalner in a Jayer no greater than
1 inch {n depth. Heat in an oven at 130 °C for
16 hours. Upon removal from heat, store at
atmospheric pressure over 80 percent (by
weight) sulfuric acid {n a desiccator for at
least 36 hours before use. This gives alu-
minum oxide with betwesn 6 to 9.5 percent
volatiles. This is determined by heating a
weighed sample of the prepared aluminum
oxide at 2,000 °F for 2 hours and then quickly
reweighing. To lnsure the proper adsorptive
properties of the aluminum oxide, perform
the following test:

a. Weigh 50 grams +1 gram of the activated
alumfnum oxide and pack into the
chromatographic column (1.3 centimeters x
75 centimaters) described under “Apparatus”
in C under I above. Use glass wool at the col-
umn exit to prevent the aluminum oxide
from passing through the column.

b. Place a 250-milliliver graduated cylinder
under the column to measure the amount of
sluate coming from the column.

¢. Prewet the aluminum oxide by passing
40 milliliters of isooctane through the coi-
ump. Adjust the nitrogen pressure 3o that
the rate of descent of the isooctane coming
off the column i3 between 1.5 to 2.5 milll-
liters per minute.

d. Just prior to the last of the isooctane
reaching the top of the aluminum oxide bed,

21 CFR Ch. | (4-1-98 Editiony,

add 10 milliliters of the isooctane solution
containing 5.0 milligrams of chrysene pep
liter.

e. Continue percolation until the isococtans
{3 just above the aluminum oxide. Then add
200 milltliters of a mixture of benzene anq
isooctane (33% percent benzene and 863 per-
cent lsooctane by volume) to the reservoir
and continue percolation.

f. Continue percolation, collecting the
eluates (40 milliliters of the prewet solution,
10 milliliters of the sample solution, and 200
milliliters of the gradient solution) in the
250-milliliter graduated cylinder until the
level of the gradient solution (s just above
the aluminum oxide. Add 200 millilivers of
the eluting solution of benzene and i1sooctane
(90 percent benzene and 10 percent i{sooctane
by volume) to the column and continue col-
lecting until a votal of 250 milliliters of solu-
tion has been obtained. This may be dis-
carded. Now begin to collect the final eluate,

g. Place a 100-milliliter graduated cylinder
under the column and continue the percola-
tilon until a 100-milliliter eluate has been ob-
tained.

h. Measure the amount of chrysene {n this
100-milliliter fraction by ultraviolst analy-
gis. If the aluminum oxide {3 satisfactory,
more than 80 percent of the original amount
of chrysene should be found in this fraction.
(NOTE: If the amount of chrysene recovered
is less than 80 percent. the original batch of
aluminum oxide should be sieved between
100-160 mesh. Activation and testing of this
sieved batch should indicate a satisfactory
aluminum oxide for use.)

IV. Sampling. Precautions must be taken to
insure that an uncontaminated sample of the
mineral oil is obtained since ultraviolet ab~
sorption is very sensitive to small amounts
of extraneous material contaminating the
sample through careless handling.

V. Procedure. A. Blank. Before proceeding
with the analysis of a sample, determine the
absorbance of the solvent residues by carry-
ing out the procedure without a sample.

B. Sample. 1. Welgh out 20.0 grams i0.1
gram of the mineral oil {nto a beaker and
transfer to a 250-milliliter separatory funnel
fitted with a tetrafluoroethylene polymer
stopcock, using enough cyclohexane (26 mil-
1liters) to give a final total volume of 50
milliliters (mineral ofl plus cyclohexane).

2. Add 25 milliliters of nitromethane satu-
rated with cyclohexans and shake by hand
vigorously for 3 minutes. Recover the lower
nitromethane layer in a 150-milliliter beaker
containing 1 milliliter of n-hexadecane and
evaporate on the steam bath under nitrogen.
Repeat the extraction four more times, re-
covering each extract in the 150-milliliter
beaker. Exercise care not to fill the beaker
to such a capacity that solvent losses may
occur. Evaporate the combined
nitromethans extracts to 1 milliliter of n-
hexadecane residue containing the
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nitromethane-soluble mineral oil extrac-
tives. (NOTE: Complete removal of the
pitromethane is essentlal. This can be as-
gured by two successive additions of 5 milli-
1iters of isooctane and reevaporation.)

3. Remove the beaker from the steam bath
and allow to cool.

4. Weigh 50 grams #1 gram of activated alu-
minum oxide and pack into the
chromatographic column (1.3 centimeters x
76 centimeters) described under “Apparatus’
in C under I above. (NOTE: A small plug of
glass wool 18 placed at the column exit to
prevent the aluminum oxide from passing
through the column. After adding aluminum
oxide, tap the column lightly to remove air
volds. All percolations using aluminum oxide
are performed under nitrogen pressure. The
500-milliliter reservoir described undsr “Ap-
paratus’” in E under I above is to be used to
hold the elution solvents.)

5. Prewet the column by adding 40 milli-
liters of isooctane to the column. Adjust ni-
trogen pressure so that rate of descent of the
isooctane coming off the column is 2.0 to 3.0
milliliters per minute. Be careful to main-
tain the level of solvent in the reservoir to
prevent air from entering the aluminum
oxide bed. New or additional solvent i3 added
Just before the last portion of the previous
solvent enters the bed. To minimize possible
photo-oxidation effects, the following proce-
dures (steps 6 through 18) shall be carried out
in subdued light.

6. Before the last of the isococtane reaches
the top of the aluminum oxide bed, release
the nitrogen pressure and turn off the stop-
cock on the column. Transfer the n-hexa-
decane residue from the 150-milliliter beaker
from procedure step 3 above onto the col-
uman, using several washes of isooctane (total
volume of washes should be no greater than
10-15 milliliters).

7. Open the stopcock and continue percola-
tion until the isooctane is about 1 centi-
meter above the top of the aluminum oxide
bed. Add 200 milliliters of isooctane to the
reservoir, and continue the percolation at
the specified rate.

8. Just before the isooctane surface reaches
the top of the aluminum oxide bed, add 200
milllliters of a mixture of benzene and iso-
octane (33% percent benzene and 66% percent
isooctane by volume) to the reservolir, and
continue the percolation.

9. Just before the surface of this mixture
reaches the top of the aluminum oxide bed,
release the nitrogen pressure, turn off the
stopcock, and discard all the elution solvents
collected up to this point.

10. Add to the reservoir 300 milliliters of a
mixture of benzene and isooctane (90 percent
benzene and 10 percent isooctane by volume),
place a 25-milliliter graduated cylinder
under the column, continue the percolation
until 20 milliliters of eluate has been col-

lected, and then discard the eluate.

§178.3820

11. At this point, place a clean 250-milli-
liter Erlenmeyer flask under the column.
Continue the percolation and collect all the
remaining eluate.

(NoTE: Allow the column to drain com-
pletely. An increase in the nitrogen pressure
may be necessary as the last of the solvent
comes off the column.)

12. Place 1 milliliter of n-hexadecane into &
150-miliiliter beaker. Place this onto a steam
bath under a nitrogen stream and transfer in
small portions the eluate from step 11 above.
Wash out the Erlenmeyer flask with small
amounts of benzene and transfer to the evap-
oration beaker. Evaporate until only 1 milli-
liter of hexadecane residue remains. (NOTE:
Complete removal of the benzene is essen-
tial. This can be assured by two successive
additions of 5 milliliters of iscoctane and re-
evaporation.)

13. Remove the beaker from the steam bath
and cool.

14. Place a sample of 113.5 grams activated
100- 200-mesh silica gel in a 500-milliliter
glass-stoppered Erlenmeyer flask. Add to the
silica gel 462 grams (41 milliliters) of
nitromethane. Stopper and shake the flask
vigorously until no lumps of silica gel are
observed and then shake occasionally during
a period of 1 hour. The resultant
nitromethane-treated silica gel is 28 weight-
percent nitro-methane and 71 weight-percent
silica gel.

15. Place a small plug of glass wool in the
tapered end of the 1.7 centimeters outside di-
ameter x 115 centimeters column, described
under ‘‘Apparatus’ in D of I above, adjacent
to the stopcock to prevent silica gel from
passing through the stopcock. Pack the
nitromethane-treated silica gel into the col-
umn, tapping lightly. The resultant silica gel
bed should be about 95 centimeters in depth.
Place into a flask 170 milliliters of isooctane
saturated with nitromethane.

16. Place a 100-milliliter graduated cyl-
inder under the column and transfer the resi-
due from the beaker in procedure step 13
above with several washes of the 170 milli-
liters of isooctane, saturated with
nitromethane, onto the top of the column.
(Total volume of washes should be no greater
than 10 to 15 milliliters.) Permit isooctane
solution to enter the silica gel bed until the
lquid level 1S at the top bed level. Place the
remaining amount of the 170 milliliters of
isooctane, saturated with nitromethane, in
the reservoir above the bed for percolation
through the silica gel. Apply nitrogen pres-
sure to the top of the column, adjusting the
pressure so that the isooctane is collected at
the rate of 2.5 to 3.5 milliliters per minute,
and percolate 1sooctane through the bed
until a quantity of 75.0 milliliters of eluate is
collected. Discard the 75 milliliters of elnate.
Turn off the stopcock and add 250 milliliters
of benzene to the reservoir above the bed.
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Use a 400-milliliter beaker to collect the re-
maining eluate.

17. Open the stopcock, renew the pressure,
and percolates the remaining isooctane and
benzene through the column eiuting the re-
maining aromatics. Transfer the eluate (n
small portions from the 400 milliliter beaker
to a 150-milliliter beaker containing 1 milil-
liter of n-hexadecane and evaporate on the
steam bath under nitrogen. Rinse the 400-
milliliter beaker well with small portions of
isooctane to obtain a complete transfer.

(Note: Complete removal of the
nitromethane and benzene is essential. This
can be assured by successive additions of §
miliiliters of isooctane and reevaporation.)

18. Transfer the residus with several wash-
es of Isooctane into a 200-milliliter volu-
metric flask. Add isooctane to mark.

19. Record the spectrum of the sample solu-
tion {n a l-centimeter cell compared to iso-
octane from 270 to 400 mpu. After making nec-
essary corrections in the spectrum for cell
differences and for the blank absorbance,
record the maximum absorbance in each of
the wavelength intervals (mp), 280-299, 300-
319, 320-359, 360-400.

a. If the spectrum then shows no discern-
ible peak corresponding to the absorbance
maximum of the pyrene reference standard
solution at 334 mup. the maximum
absorbances in the respective wavelength in-
tervals recorded shall not exceed those pre-
scribed in paragraph (d)(1)(11) of this section.

b. If such a peak is evident in the spectrum
of the sample solution, and the spectrum as
a whole 1S not incompasible with that of a
pyrene contaminant ytelding such a peak of
the observed absorbance, calculate the con-
centration of pyrene that would yleld this
peak (334 m) by the base-line technique de-
scribed in ASTM method E169-63 (Re-
approved 1981), ‘‘Standard Recommended
Practices for General Techniques of Ultra-
violet Quantitative Analysis,”” which (s in-
corporated by reference. The availability of
this {ncorporation by reference is given in
paragraph (b)(1)(1) of this section. Correct
each of the maximum absorbances in the re-
spective specified wavelength Intervals by
subtracting the absorbance due to pyrene,
determined as follows:

Absorbance due to pyrene = 9—’-&

Sp
where:

Cp=Calculated concentration of pyrene in
sample solution;

Sp=Concentration of pyrense reference stand-
ard solution in same units of concentra-
tion;

Sa=Absorbance of pyrene reference standard
solution at wavelength of maximum ab-
sorbance of sample solution in the respec-
tive specified wavelength intervals.

21 CFRCh. | (4-1-98

Also calculate the pyrene content of
oil sample in parts per million as follows:

Pyrene content _ (200/1000)xC _
(p.p-m.) -

wherse:
C=Calculated concentration of pyrene in mi}. -}

ligrams per liter of sampie solution. 2

c. The pyrene content so determined shall
not exceed 25 p.p.m. The maximum
absorbances corrected for pyrene content as
described in this step 19 for each of the spect-
fled wavelength intervals shall not exceed
the limits prescribed in paragraph (d)}(1Xi1)
of this section.

d. If the spectrum as a whole of the sample
solution I8 in any respect clearly incompat-
ible with the presence of pyrene as the
source of the peak at 334 myu, then the maxi-
mum absorbances in the respective wave-
length intervals without correction for any
assumed pyrene content shall not exceed the
limits prescribed in paragraph (d)Q){1) of
this section.

[42 FR 14609, Mar. 15, 1977, as amended at 47
FR 11847, Mar. 19, 1982; 48 FR 10112, Mar. 19,
1984; 54 FR 24898, June 12, 1989}

loc’2}
20/1000 &3 A. ,.

§178.3650 Odoriess light petroleum hy-
drocarbons.

Odoriess light petroleum hydro-
carbons may be safely used, as a com-
ponent of nonfood articles intended for
use in contact with food, in accordance
with the following prescribed condi-
tions:

(a) The additive is 2 mixture of liquid
hydrocarbons derived from petroleum
or synthesized from petroleum gases.
The additive is chiefly paraffinie,
isoparaffinic, or naphthenic in nature. "-

(b) The additive meets the following
specifications: =

(1) Odor is faint and not kerosenfc. ;. .

(2) Initial boiling point is 300 °F mini- .3

(3) Final boiling point is 650 °F -
mum.
(4) Ultraviolet absorbance limits de- ik
termined by method specified ix __13
§178.3620(b)(1)(11), as follows:

r

[PR—
absorb-
Waveiength (M) condmiseer *222
260 t0 289 -
290 to 299
300 to 329
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basic resins produced by the polym-
erization of vinyl fluoride.

(b) The poly(vinyl fluoride) basic res-
ins have an intrinsic viscosity of not
less than 0.75 deciliter per gram as de-
termined by ASTM method D1243-79,
“Standard Test Method for Dilute So-
lution Viscosity of Vinyl Chloride
Polymers,”” which is incorporated by
reference. Copies may be obtained from
the American Society for Testing Ma-
terials, 1916 Race St., Philadelphia, PA
19103, or may be examined at the Office
of the Federal Register, 800 North Cap-
itol Street, NW., suite 700, Washington,
DC 20408.

(1) Solvent. N,N-Dimethylacetamide,
technical grade.

(2) Solution. Powdered resin and sol-
vent are heated at 120 °C until the resin
is dissolved.

(3) Temperature. Flow times of the
solvent and solution are determined at
110 °C.

(4) Viscometer. Cannon-Ubbelohde size
50 semimicro dilution viscometer (or
equivalent).

(5) Calculation. The calculation meth-
od used is that described in appendix X
1.3 (ASTM method D1243-79, *Standard
Test Method for Dilute Solution Vis-
cosity of Vinyi Chloride Polymers.”
which is incorporated by reference; see
paragraph (b) of this section for avail-
ability of the incorporation by ref-
erence) with the reduced viscosity de-
termined for three concentration levels
not greater than 0.5 gram per deciliter
and extrapolated to zero concentration
for intrinsic viscosity. The following
formula is used for determiming re-
duced viscosity:

Reduced viscosity in terms _ f—f0
of deciliters per gram

where:
t=Solution efflux time.
to=Solvent efflux time.
c=Concentration of solution in terms of
grams per deciliter.

[42 FR 14534, Mar. 15, 1977, as amended at 47
FR 11839, Mar. 19, 1982; 48 FR 10107, Mar. 19,
1984)

toXc

§175.300 Resinous and polymeric coat-
ings.

Resinous and polymeric coatings
may be safely used as the food-contact
surface of articles intended for use in

156 J00060
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producing, manufacturing, pa
processing, preparing, treating, ol
aging, transporting, or holding fo
accordance with the following:
scribed conditions: "

(a) The coating is applied as a conj
uous film or enamel over a metal. g
strate, or the coating is intended
repeated food-contact use and ig §
plied to any suitable substrate
continuous film or enamel that s
as a functional barrier between
food and the substrate. The coatin
characterized by one or more of the §
lowing descriptions:

(1) Coatings cured by oxidation.

(2) Coatings cured by polymerizatiy
condensation, and/or cross—lin
without oxidation.

(3) Coatings prepared from prepo
merized substances.

(b) The coatings are formulated fi
optional substances that may inclu

(1) Substances generally recogn
as safe in food.

(2) Substances the use of which_
permitted by regulations in this ps
or which are permitted by prior s
tion or approval and employed un
the specific conditions. if any, of
prior sanction or approval.

(3) Any substance employed in th
production of resinous and polymerf
coatings that 1s the subject of a regulid
tion in subchapter B of this chapte
and conforms with any specification }f
such regulation. Substances named &
this paragraph (b)(3) and further identd
fied as required:

(1) Drying oils, including ¢th
triglycerides or fatty acids deri
therefrom:

Beechnut.

Candlenut.

Castor (including dehydrated).
Chinawood (tung).

Coconut.

Corn.

Cottonseed.

Fish (refined). .
Hempseed. :
Linseed.
Otticica. .
Perilla. Y
Poppyseed.
Pumpkinseed.
Safflower.
Sesame.
Soybean.
Sunflower.
Tall oil.



The olls may be raw, heat-bodied, or
“plown. They may be refined by filtra-
tion, degumming, acid or alkali wash-
ing, bleaching, distillation, partial de-
hydration, partial polymerization, or
¢ £ polvent extraction, or modified by com-
= pination with maleic anhydride.

41) Reconstituted oils from
glycerides or fatty acids derived
from the oils listed in paragraph
M)@3)1) of this section to form esters
-with:

! tylene glycol.
Bthylene glycol.

‘Pentaerythritol.

Polyethylene glycol.

Polypropylene glycol.

Propylene glycol.

Sorbitol.

" PTrimethylol ethane.

" Trimethylol propane.

3 ffk(m) Synthetic drying oils, as the

" Butadiene and methylstyrene copolymer.

- Butadlene and styrene copolymer, blown or

f- - anblown.

Maleic anhydride adduct of butadiene sty-
rene.

Polybutadiene.

“ (iv) Natural fossil resins, as the basic
esin:

Copal.

Damar.

Elemi.

Gilsonite.

Glycerol ester of damar. copal, elemi, and
sandarac,

8andarac.

8hellac.

Utah coal resin.

_(v) Rosins and rosin derivatives, with
or without modification by polymeriza-
tion, isomerization, incidental
decarboxylation, and/or hydrogenation,
as follows:

(a) Rosins, refined to color grade of K
Or paler:

Gum rosin.
Tall oil rosin.
Wood rosin.

7% (0) Rosin esters formed by reacting
rosin (paragraph (b)(3)v)(a) of this sec-
¥ Won) with:

-sec-Butylidenediphenoi-epichlorohydrin
{epoxy).

lene glycol.
Bhylene glycol.
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Glycerol.

4,4-Isopropylidenediphenol-epichlorohydrin
(epoxy).

Methyl alcohol.

Pentaerythritol.

(c) Rosin esters (paragraph (b)}3)(v)(b)
of this section) modified by reaction
with:

Maleic anhydride.

o0-, m-, and p-substituted phenol-formalde-
hydes listed in paragraph (b)(3)(vi) of this
section.

Phenol-formaldehyde.

(d) Rosin salts:

Calcium restnate (l1imed rosin).
Zinc resinate.

(vi) Phenolic resins as the basic poly-
mer formed by reaction of phenols with
formaldehyde:

(a) Phenolic resins formed by reac-
tion of formaldehyde with:

Alkylated (methyl, ethyl, propyl, isopropyl,
butyl) phenols.

p-tert-Amylphenol.

4.4-sec-Butylidenediphenol.

p-tert-Butylphenol.

o-, m-, and p-Cresol.

p-Cyclohexylphenol.

4.4-Isopropylidenediphenol.

p-Nonylphenol.

p-Octylphenol.

3-Pentadecyl phenol mixture obtained from
cashew nut shell liquid.

Phenol.

Phenyl o-cresol.

p-Phenylphenol.

Xylenol.

(b) Adjunct for phenolic resins: Alu-
minum butylate.

(vii) Polyester resins (including
alkyd-type), as the basic polymers,
formed as esters of acids listed in para-
graph (b)(3Xvii) (a¢) and (b) of this sec-
tion by reaction with alcohols in para-
graph (b)(38)vii) (¢) and (d) of this sec-
tion.

(a) Polybasic acids:

Adipic.

1,4-cyclohexanedicarboxylic (CAS Reg. No.
1076-0997-097).

Dimerized fatty acids derived from oils listed
in paragraph (b)(3)(1) of this section.

Fumaric.

Isophthalic.

Maleic.

Orthophthalic.

Sebacic.

Terephthalic.

Terpene-maleic acid adduct.

Trimellitic.
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cetyl triethyl citrate.
Butyl phthalyl butyl glycolate.
' Butyl stearate.
fg-tert-Butyl pheny! salicylate.
- Dibutyl sebacate.
Diethyl phthalate.
+ Diisobutyl adipate.
Diisooctyl phthalate.
;xpoxtdjzed soybean oil (lodine number maxi-
¢ mum 14; oxirane oxygen content 6% mini-
. mum), as the basic polymer.
Ethy! phthalyl ethyl glycolate.
3-Ethylhexyl diphenyl phosphate.
% di-2-Ethylhexyl phthalarve.
- .Glycerol.
" .Glyceryl monooleate.
Glyceryl triacetate.
Monoisopropyl citrate.
Propylene glycol.
Sorbitol.
Mono-, di-, and tristearyl citrate.
Triethyl citrate.
Triethylene glycol.
8-(2-Xenolyl)-1,2-epoxypropane.

(xxv) Release agents, as the basic
Dolymer when applicable:

N.N -Dioleoylethylenediamine (CAS Reg. No.
=z 110-31-6) for use only in ionomeric resins
..# complying with §177.1330 of this chapter
. and in ethylene vinyl acetate copolymers
45 complying with §177.1350 of this chapter at
m@ & level not to exceed 0.0085 milligram per
a% square centimeter (0.055 milligram per

square inch) {n the finished food-contact
2 article.

N.N'-Distearoyl ethylenediamine.

Linoleic acid amide.

Oleic acid amide.
z Palmitic acid amide.

§175.300

Petrolatum.

Polyethylene wax.

Polyoxyethylene glycol monooleate (mol.
wt. of the polyoxyethylene glycol molety
greater than 300).

Polytetrafluoroethylene.
Silicones (not less than 300 centlstokes vis-
cosity): Dimethylpolysiloxanes and/or

methylphenylipolysiloxanes. The methyl-
phenylpolysiloxanes contain not more than
2.0 percent by weight of cyclosiloxanes
having up to and including 4 siloxy units.

Silicones (not less than 100 centistokes vis-
cosity): Dimethylpolysiloxanes and/or
methylphenylpolysiloxanes limited to use
only on metal substrates. The
methylphenylpolysiloxanes contain not
more than 2.0 percent by weight of
cyclosiloxanes having up to and including 4
siloxy units.

(xxvi) Colorants used in accordance
with §178.3297 of this chapter.
(xxvii) Surface lubricants:

Cottonseed oil and other edible olls.
Dibutyl sebacate.
Dioctyl sebacate.
Glyceryl monostearate.
Lanolin.

Mineral oil, white.
Palm oil.

Paraffin, Type I.
Paraffin, Type .
Petrolatum.

Stearic acid.

(xxviii) Silicones and their curing
catalysts:
(a) Silicones as the basic polymer:

Siloxane resins originating from methyl hy-

drogen polysiloxane, dimethyl
polysiloxane, and methylphenyl
polysiloxane.

(b) Curing (cross-linking) catalysts
for silicones (the maximum amount of
tin catalyst used shall be that required
to effect optimum cure but shall not
exceed 1 part of tin per 100 parts of si-
loxane resins solids):

Dibutylitin dilaurate.
Stannous oleate.
Tetrabutyl titanate.

(xxix) Surface active agents:

Ethylene oxide adduct of 2,4,7.9-tetramethyl-
5-decyn4,7-diol (CAS Reg. No. 9014-85-1).

Poly[2-(dlethylamino) ethyl methacrylate]
phosphate (minimum intrinsic viscosity in
water at 25 °C {s not less than 9.0 decfliters
per gram as determined by ASTM method
D1243-79, ‘‘Standard Test Method for Dilute
Solution Viscosity of Vinyl Chloride Poly-
mers,” which is incorporated by reference
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tances generally recognized
r their intended use in food

stances used in accordance
or sanction or approval.

stances permitted for use by
as in this part and parts 115,
18 and §179.45 of this chapter.

4, Mar, 15, 18771}

hreshold of regulation for
ances used in food-contact ar-
nces used in food-contact arti-
. food-packaging or food-proc-
quipment) vhat migrate, OF
y be expected to migrate, into
negligible levels may be re-
under $170.39 of this chapter.
od and Drug Administration
mpt substances whose uses 1t
nes meet the criteria in §170.39
shapter from regulation as food
s and, therefore, & food addi-
tition will not be required for
mpted use.

1508, July 17, 18951

175—INDIRECT FOOD ADDI-
5: ADHESIVES AND COMPO-
1S OF COATINGS

Subpar A [Reserved]

arl B—Substances for Use Only as
Components of Adhesives

Adhesives.
Pressure-sensitive adhesives.

ibpart C—Substances for Use a8
Components of Coatings

Acrylate ester copolymer coating.
Hot-melt strippable food coatings.
Paraffin {synthetic).

Partial phosphoric acid esters of pol-

ster resins.
Poly(vinyl fiuoride) resins.
} Resinous and polymeric coatings.

) Resinous and polymeric coatings for

yotefin films.

) Vinyl acetate/crotonic acid copoly-

er.

0 Vinylidene chloride copolymer coat-

g8 for nylon film.

$ Vinylidene chloride copolymer coat-

ags for polycarbonate film.

0 N«_auo...ozspsoano resins

con-

ensed with 4,4-180! jdenediphenol-
338.35&1: epox| 8.

21 CFR Ch. | (4-1-98 Edition)

175.300 Zinc-silicon dioxide matrix coatings.
AUTHORITY: 21 U.8.C. 321, 342, 348, 37%.

Source: 42 FR 14534, Mar. 15, 1977, unless
otherwise noted.

EDITORIAL NOTE: Nomenclature changes to
part 175 appear at 61 FR 14482, Apr. 2, 1996.

subpart A [Reserved]

Subpart B—Substances for Use
Only as Components of Adhesives

§175.105 Adhesives.

(a) Adhesives may be safely used as
components of articles intended for use
in packaging, transporting, or holding
food in accordance with the following
prescribed conditions:

(1) The adhesive i8 prepared from one
or more of the optional substances
named in paragraph (¢} of this section,
subject to any prescribed limitations.

(2) The adhesive 18 either geparated
from the food by & functional barrier or
used subject to the following additional
limitations:

) In dry foods. The quantity of adhe-
sive thab contacts packaged dry food
ghall not exceed the limits of good
manufacturing practice.

(1) In fatty and aqueous foods. (@) The
quantity of adhesive that contacts
packaged fatty and aqueous foods shall
not exceed the trace amount at seams
and at the edge exposure between pack-
aging laminates that may occur within
the limits of good manufacturing prac-
tice.

(b) Under normal conditions of use
the packaging seams or laminates will
remain firmly bonded without visible
separation.

(b) To assure gafe usage of adhesives,
the label of the finished adhesive con-
tainer shall bear the statement “food-
packaging adhesive’.

(¢) Subject

hesives, the optional substances u
in the formulation of adhesives may .1

clude the following:
(1) Substances generally recognize

ing.

138

: Ammonium borate.
 Ammonium citrate,
| Ammonium persuttate.

{ Ammonium polyacrylate.
to any limitation pre- § Ammontum sifico-uoride
scribed in this gection and in any othetr
regulation E.o:—&wpama under sectiod 3
409 of the Act which prescribes safe ’§
conditions of use for suhstances that
may be employed as constituents of ad-

as gafe for use in food or food packag:

Food and Drug Administration, HHS

(2) Substances permitted for u
8¢
MMWomZ@m by prior sanction or wuu_.o<_m.~w
a employed under the specific condi-
ons of use prescribed by such sanc-
ao% or approval.

(3) Flavoring substances permit
for use in food by qmms_pzo%m in %mm
part, provided that such flavoring sub-
stances are volatilized from the adhe-

sives during the pa
Process. packaging fabrication

§175.105

mom.w.oo_o.. additives approved for use in

(6) Substances permitted for

u

nnWmmme by other regulations Emog—_” (4p)
Mww chapter and substances named in
q&m subparagraph: Provided, however QD

at any substance named in S:m O
paragraph and covered by a specific e
regulation in this subchapter, must i

Boon
Theet p:szmoEowﬁozm.:mzo:nmwﬁw. )

Substances

Limitations

Abletic acid,
»no_o:a.
cetone-formaldehyde conden: 9-09-4]
FQS?Eau,.oimmosﬁa .G«_ﬂ.o (GAS Reg. No. 2561 )
NAcety! ethanolamine, ’
Acetyl tributyl citrate.
Acety! trlethy! chrate.
Abumin, blood.

{2-Afkenyl) succinic anh:
ydrides in which th
from olefing which contain not less __.n:o unhx ﬂwﬁuo@hﬂ c%“ nnﬂnau_.oﬂoo.“

groups (CAS Reg No. 70983-55-0).

4242-2-
[242-2-(Alkoxy (C12-Chs) ethoxy) ethoxylethyl) disodium sulfosuccinate.

1-Alkyl (Cy~C1e) amino-3-aml|
Alylated (C, and/or Ca) uso.“..ﬁ. ropane monoacstate.
»§ MMMMM 2) benzene.

s0-Cao) dimethylbenzy! ammonl
MAKNC12, Cyq, Cie. Or Chro) Smen o

1athyih "~

oAy yn &

A h«_ngnxﬁuc:oazo.
efene dimers as described i
N (or oy manhnalene. n § 176.120 of this chapter.

gpha Olefin sulfonate {alky! group {8 in the range of Cio—Cis With not

less than 50 p t Cie~Crel.

onium | For use as praservative only.

tassium, and sodium salis. -
2-{{2-aminosthyllaminojethanol (CAS Reg. No. 111-41-1)

2 Apnin i

po-

L o

Murninum,
»_rca___ca acetate.

Jnum di(2-ethyMexoate)
vﬁja nﬂﬁsa silicate,

minoe! amma-aminopr
I»a__.go.__é.u.m.m.zam;ﬁnﬁﬁuﬁﬁnﬁ_azu.
ws_.sjo?s!%m:o_. *

F
u_“. u:.uo only in the preparation of polyurethane res-

bifluoride

For use as preservative only.

Ammonium potassium hydrogen phosphate,

For use only as bonding agent for af
luminum
bilizer or preservative. Total a:o&u :.Mﬂ... o.n.a

not to d
B epea 1o ! percemt By welght of e

#fonium sutfamate.
..gs thiocyanate.
| Amonium thiosullate
i Ayl acetate.

y _.. eahentitol.
o glua as described In § 178.3120 of this
B o akouie oty Sdhra wah chapter,

For use only as bonding agent for atu
min
bifizer, ﬂs JSaoZBZo. Total ==Q&u3.ﬂ.=‘._aﬂ
o d 1
finished adhesive, poroert by welght of the

139

For use only as polymerization-control agent.
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Substances Limitations

Raconic acis.
Japan wax.
Kerosene.
Lauroyl peroxide.
Lauroyl suttate salts:
Ammonium.
Magnesium.
Potassum.
Sodium,
Lauryl atcohol.
Lauryl pyndi S-chioro-2 aptob azole.
Lignn calcium sullonate.
Lignin sodium sulfonate.
Linoleamide (lincleic acid amide).
Mag fluonde For use only as bonding agent for aluminum foil, sta-
bilizer, or preservative. Total fluoride from all
not to d 1 by wenght of the
finished adhesives.

Magnesium glycerophosphate.

Majex: acid.

Malexc anhydnde-diisobutyl polymer, ium or sodium sait.
Manganese acetata.

Marmne oil fatty acid soaps, hydrogenated.

Melamine.

Mel 1yde copoly

2-Mercaptobenzotiuazole.

2 ap zole and dimethyl o acid mixture, so- | For use as preservative only.
dium saft.

2-Mercaptob d or zinc salt For use as preservative only.

! yiate-chromic chionde L ethyl or methyt ester.

Metnyl acetate

Methyl acetyl ricinoleate.
Methyl aicohol (methanol).
Mathyiceilutose.
Mathylene chionde.

8.4 (2.6-d1-tert-Dutyip Y
5 -Math B3 (d-athvi6-lart-butvin
22_: Methyienebis (4-methyl-6-nonylphenol).
'™ bis (4-methyk-6-ert

Methyi ethyl ketone.

Methyi ethyt keton: Y
2-Methyihexane
1-Methyl-2-hydroxy-4-sopropyl benzene.
Methyl isobutyl ketone

I Methyi oleate.

Methyl oleate-paimnate mixture.
Methyl phthalyl ethyl giycotate.

Methyi ncinoleate
Methyi saicytate.

yitol opoly resins (molar ratio 1 a
athyisty to3

Methyt tallowate.

Mineral oil.

Monochloracetc acd.
Monooctyidiphenylamine

Montan wax.

Morpholine.

acid-ch chionde compk

_ Naphthalene, monosulionated.
Naphthal ionic acd-t yd densate, sodium salt.

3 @-Naphthylamine.
a..?'.a".a'" Neop : ' " .
) Oxypropylene) (1~2 moles)) ag lecul ight 400,
= Nitric acid. o9
. -Nitrobiphenyi.
Nitreceliuiose.

a~p-Nonyipheny!)-omega-hydroxypoly (axyethylene) mixture of dinydro-
gen phosphate and hydrogen phosphate esters; the nonyl group
8 a propylene tnmer 1somer and the poly (oxyethylene) content aver-
ages 6~9 moles or 50 moles.

145
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§175.210

Tri(mixed mono- and dinonylphenyl)
phosphite (which may contain not more
than 1 percent by weight of
triisopropanolamine).

(¢) Acrylonitrile copolymers identi-
fied in this section shall comply with
the provisions of §180.22 of this chap-
ter.

{42 FR 14534, Mar. 15, 1977, as amended at 42
FR 15674, Mar. 22, 1977; 48 FR 15617, Apr. 12,
1983; 63 FR 3464, Jan. 23, 1998]

Subpart C—Substances for Use as
Components of Codtings
8175.210 Acrylate ester

coating.

Acrylate ester copolymer coating
may safely be used as a food-contact
surface of articles intended for packag-
ing and holding food, including heating
of prepared food, subject to the provi-
sions of this section:

(a) The acrylate ester copolymer is a
fully poiymerized copolymer of ethyl
acrylate, methyl methacrylate, and
methacrylic acid applied in emulsion
form to molded virgin fiber and heat-
cured to an insoluble resin.

(b) Optional substances used in the
preparation of the polymer and in the
preparation and application of the
emulsion may include substances
named in this paragraph, in an amount
not to exceed that required to accom-
plish the desired technical effect and
subject to any limitation prescribed:
Provided, however, That any substance
named in this paragraph and covered
by a specific regulation in subchapter
B of this chapter must meet any speci-
fications in such regulation.

copolymer

List of substances Limnatons

Aluminum stearate.
Ammomum lauryl suitate.
Borax Not to d the
amount required as a
preservative in emul~
ston defoamer.

Dt hydrogen phosphate ..... Do.

Tetrasodium pyrophosphate.
Titanium dioxdde.

14 300065
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21 CFR Ch. | (4-1-98 Ediiig

(¢) The coating in the form in whid
it contacts food meets the followsy
tests: oy
(1) An appropriate sample when g
posed to distilled water at 212 °F for 3§
minutes shall yield total chloroform
soluble extractables not to exceed (
milligram per square inch. :

(2) An appropriate sample when a
posed to n-heptane at 120 °F for 30 mig
utes shall yield total chloroform-solds
ble extractables not to exceed 0.5 millf.
gram per square inch. g

§175.230 Hot-melt strippable food -
coatings.
Hot-melt strippable food coatings
may be safely applied to food, subject™
to the provisions of this section. <
(a) The coatings are applied to and
used as removable coatings for food. %
(b) The coatings may be prepared, as"
mixtures, from the following sub-*
stances: i
(1) Substances generally recognized .
as safe in food. '%.
(2) Substances identified in this sube-
paragraph.

List of substances

Umtations <&

A " C
Y glycendes ..

Cellulose acetate butyrats.
Cellul

POy
§ o, white

§175.250 Paraffin (synthetic).
Synthetic paraffin may be safely

used as an impregnant in, coating @ ts
or component of coatings on articles
used in producing, manufacturing, at
packing, processing, preparing, treak de
ing, packaging, transporting, or hold ce
ing food in accordance with the folld m
ing prescribed conditions: H.
(a) The additive is synthesized by to
Fischer-Tropsch process from carboj In
monoxide and hydrogen, which are cafgy o
alytically converted to a mixture: ®

paraffin hydrocarbons. Lower molecly
lar-weight fractions are removed X
distillation. The residue is h¥y
genated and may be further treated
percolation through activated ch®
coal. This mixture can be fractions

L
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§176.150

used to prevent the transfer of inks
employed in printing and decorating
paper and paperboard used for food
packaging in accordance with the pro-
visions of this section:

(a) The substances are applied to the
nonfood contact, printed side of the
paper or paperboard in an amount not
greater than that required to accom-
plish the technical effect nor greater
than any specific limitations, where
such are provided.

(b) Anti-offset powders are prepared
from substances that are generally rec-
ognized as safe in food. substances for
which prior sanctions or approvals
were granted and which are used in ac-
cordance with the specific provisions of
such sancrion or approval, and sub-
stances named in paragraph (c¢) of this
section.

(¢) The substances permitted are as
follows:

Substances Limtatons

Carbon tetrachionde.
Methyl hydrogen
potysioxanes.
starch dified .... | Complymng with § 178.3520 of
s chapter.

Stannous oleate.
Zne-2-ethyl hexoats.

$176,150 Chelating agents used in the
gloanufacture of paper and paper-

The substances named in paragraph
(a) of this section may be safely used in
the manufacture of paper and paper-
board, in accordance with the condi-
tions prescribed in paragraphs (b) and
(c) of this section:

(a) Chelating agents:

List of substances

Ammonium glucoheptonata.
Biends oianad

Pentasodium saft of disthylenetriamine

pentaacetate.
Sodium fructoheptonate.
Sodium glucoheptonate.
T thylenedi tetra~
T acetats.

dlanmetxiacet'ata. o

(b) Any one or any combination of
the substances named is used or in-
tended for use as chelating agents.

(¢c) The substances are added in an
amount not greater than that required

21 CFR Ch. | (4-1-98 E

to accomplish the intended technicag
effect nor greater than any Specifig
lmitation, where such is provided.

$176.160 Chromium (Cr III) compln'
of  N-ethyl-N-heptadecylfluoro-oe
tane sulfonyl glycine.

The chromium (Cr III) complex of &
ethyl - N -heptadecylfluoro-octans
sulfonyl glycine containing up to %
percent by weight of the chromium (Cr
III) complex of heptadecylfluoro-octane
sulfonic acid may be safely used as a
component of paper for packaging dry
food when used in accordance with the
following prescribed conditions.

(a) The food additive is used as a
component of paper in an amount not
to exceed 0.5 percent by weight of the
paper.

(b)(1) The food-contact surface of the
paper is overcoated with a polymeric or
resinous coating at least %-mil in
thickness, that meets the provision of
§176.170; or

(2) The treated paper forms one or
more plies of a paper in a multiwall
bag and is separated from the food by
at least one ply of packaging films or
grease-resistant papers which serves a8
a functional barrier between the food
additive and the food. Such packaging
films or grease-resistant papers con-
form with appropriate food additive
regulations.

(¢) The labeling of the food additive
shall contain adequate directions for
its use to insure compliance with the
requirements of paragraphs (a) and
of this section.

§176.170 Components of paper and p»
perboard in contact with aqueows
and fatty foods.

Substances identified in this section
may be safely used as components of
the uncoated or coated food-contact
surface of paper and paperboard o
tended for use in producing, manufac
turing, packaging, processing, prepar
ing, treating, packing, transporting, of
holding aqueous and fatty foods, subr
ject to the provisions of this section-
Components of paper and paperboard i3
contact with dry food of the type ides”
tified under Type VIII of table 1 I8
paragraph (c) of this section are sub”
ject to the provisions of §176.180.

180 J00066
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(a) Substances identified in para-
aph (a) (1) through (5) of this section
may be used as components of the food-
R contact surface of paper and paper-
sboard. Paper and paperboard products
be exempted from compliance
th the extractives limitations pre-
bed in paragraph (c) of this section:
ovided, That the components of the
yood-contact surface consist entirely of
one or more of the substances identi-
ed in this paragraph: And provided fur-
, That if the paper or paperboard
hen extracted under the conditions
mrescribed in paragraph (¢) of this sec-
gtion exceeds the limitations on extrac-
tives contained in paragraph (c) of this
ction, information shall be available
rom manufacturing records from
which it is possible to determine that
anly substances identified in this para-

§176.170

graph (a) are present in the food-con-
tact surface of such paper or paper-
board.

(1) Substances generally recognized
as safe in food.

(2) Substances generally recognized
as safe for their intended use in paper
and paperboard products used in food
packaging.

(3) Substances used in accordance
with a prior sanction or approval.

(4) Substances that by regulation in
parts 170 through 189 of this chapter
may be safely used without extractives
limitations as components of the
uncoated or coated food-contact sur-
face of paper and paperboard in contact
with agueous or fatty food, subject to
the provisions of such regulation.

(5) Substances identified in this para-
graph, as follows:

List of Substances

Limtat

Acrylamide-methacryhc acid-malesc anhydride copolymers con-
¥ taining not more than 0.2 percent of residual acrytamude

monomer and having an average nitrogen content of 14.9
percent such that a {1 percent by weight agqueous soiubon

For use only as polymenzaton catalyst.

For use only as a retenton aid employed prior to the sheet-
lorming operation in the manufacture of paper and paper-
board in such an amount that the finished paper and papes-
board will contan the additive at a level not n excess of

¥ has a minmmum v y of 600 at 75 °fF, as de- 0.05 percent by wesght of dry fibers in the fimshed paper
k. termined by LVG-senes Brookfi {or eq pap rd,
- using a No. 2 splndle at 30 r.p.m.
~4 f-methacryly i Y methyl | For use only as a ad and f ployed prior
Hate cop ‘, rasms g not more than 10 molar to the sheet-f g Op n the of paper
rcent of B-meth methyt and paperboard.

L allm and comammg Iess man 0.2% of residual acrylamude
- monomer.

ic acid, sodium salt copolymer with polyethylenegiyco! allyl
ather (CAS Feg. No. 86830-15-1).

Mylx: acid copolymer with 2-acrylamido-2 !
fonic acd {CAS Reg. No. 40623-75—4) andlor s ammo-
“nium/alkall meta! mixed sats. The copolymer s produced by
> poly-menzaton of acrylc acid and 2-acrylamdo-2-
methylpropane-sulfonic acd in a wesght ratio of 60/40, such

“that a 28 p by weght of the poly
., has a viscostty of 75~150 centposes at 25 °C as deter-
mned by LV-senes Brookfield (or equivalent)

3 umgaNo 2spmdleatsorpm

: mtehavmganMquootmmotzzs—zsomt(Kw‘-
dahl dry basis) and contamning no more than 0.075 percent

- oumpotsasmzs’CadeMbyLVT-sm
&uokﬁeuvwmtermmaNo 4 gpindie at 50 r.p.m. (or
“’blomuequwemmmoa)

Percent (Kjeidahl dry basis) and containing no more than
percent monomer as ethylenediamine.

For use onty in paper mil boilers.

For use only as a scale mhibitor prior to the sheet-lormung op-
erabon in the manufactre of paper and paperboard and
used at a level not to d 1.0 kilog (2.2 pounds) of

iy per 907 kilog: (1 ton) of dry paper and paper-
board fibers.

For use only as a size promoter and retention aid at a level
not to exceed 0.5 percent by weight of the dry paper and
paperboard.

1. meuﬂynammwmmem
in the NPWWNW
Mmmmmmmmw
contain the additive at a level not n excess of 0.25 percent
by weight of the dry paper and paperboard.
ZFammiymammmwwmm
n the . of paper and paper-
Mmmmmmmmwwm
contain the additive at a level not in excess of 1.0 percent
by wesght of the dry paper and paperboard.

JG000677
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§176.170

List of Substances

Limitations

hydrochioride polymer with

arohyd! mvhganllroomeomunoi4.8 5.9 per-
Wayhuh)wmammwm
solution has a minimum viscosity of 30

sl ofl acyl) tauwrine, sodium sat (CAS Reg. No.

sl oll, white.
d, tri{1-methyi-1-pl ethoxylated,
mmmsanm:mwoﬂzbtsm
mmmaq No. 68130-71-2).
e citrate.

d od, sullated, ammonium, potassium, or sodium
e sulfonic acid-formaidehyde condensate, sodium

, 10.9~12.2% nitrogen.
“’ﬁm ammonium, potassium, or sodium sait.
-stearoylethylenediamine.

-

acryiate copolymer (CAS Reg. No, 92265~81-1)
sswwwmmmwmbym
zation of ethanaminum, N.NN-ummhyt-Z-l(z-

youry

\wwm«mdumwmocm
c) methyll-1.3-propanediol, polyphosphonc acxd and

]
i
§
.

refention aid, flocculating agent, and
the manufacture of paper
shest{orming operation and
axceed 1.5 percent by weight

i
i

3
i
g
§

g
§
3
5

an adjuvant to control puip absorbency and
content in the manuiacture of paper and paperboard
o the shest-forming operation.

only fo control scale formation in the manufacture of
and paperboard prior to the sheetiorming operation at
hwoedomSpmnbywmollmwy

u

il
i

i

s?
s §

|

i
g

For use only as an adjuvamt to control pulp absorbency
pitch content in the manutacture of paper and
prior 10 the sheet-forming operation.

For use only as setting agent for protesn.

For use only as an oif and water repelient and used at a leve!
not to excesd 8 pounds per ton of the finished paper or pa-
perboard when such paper or pap is used in

For use only as an oil and water repelient at a level not to ex-
ceed 0.5 percent by weight of the fimahed paper and paper-
board mn contact with nonaicoholic foods under conditions of
use C, D, E, F, G, or H described in table 2 of paragraph (¢)
of this section.

Fovmeomyasmodwmrepdmnalwdnuwu-

fypes 1}, IV-A, V, VII-A, and IX described m table 1 of para-
graph (c) of this section under conditions of use C through G
as descnbed in table 2 of paragraph (c) of this i

C ying with § 178.3700 of this chapter.

For use only as a component of intemal sizing of paper and
paperboard intended for use in contact only with raw fruits,

raw vegetables, and dry food of the type identified under

Type Vill of table 1 in paragraph (c) of this ion, and pro~

vided that the asphalt is used at a level not to exceed 5% by

weight of the finished dry paper and paperboard fibers.

Complying with § 178.3720 of this chapter.

For use only as antioxidant in dry rosn size.

For use only as polymerization catalyst in melamine-formalde-
hyde modified alicyd and limrted to use at a level

coatings
not to excesd 2% by weight of the coating solids.
For use only as antioxidant in dry rosin size and limited to use

187

at a level not 0 excesd 0.4% by weght ot the dry rosm size.

306068
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§177.1200

(@) Limitations. (1) The n-alkylglutar-
imide/acrylic copolymers in the fin-
ished form in which they shall contact
food, when extracted with the solvent
or solvents characterizing the type of
food and under the conditions of time
and temperature described in tables 1
and 2 of §176.170(c) of this chapter,
shall yield extractives not to exceed
the limitations of §177.1010(b) of this
chapter, when prepared as strips, as de-
scribed in §177.1010(c)2) of this chapter.

(2) The n-alkylglutarimide/acrylic co-
polymers shall not be used as polymer
modifiers in vinyl chloride homo- or

copolymers.
(e) Conditions of use. The n-
alkylglutarimide/acrylic  copolymers

are used as articles or components of
articles (other than articles composed
of vinyl chloride homo- or copolymers)
intended for use in contact with all
foods except beverages containing
more than 8 percent alcohol under con-
ditions of use D, E, F, and G as de-
scribed in table 2 of §176.170(c) of this
chapter.

[54 FR 20382, May 11, 1989, as amended at 58
FR 17098, Apr. 1, 1993]

21 CFR Ch. | (4~1-98 Ediligl

§177.1200 Cellophane.

Cellophane may be safely used_‘
packaging food in accordance with @
following prescribed conditions: 4

(a) Cellophane consists of a kg
sheet made from regenerated celly ol
to which have been added certain i
tional substances of a grade of pny
suitable for use in food pac
constituents of the base sheet op
coatings applied to impart desg
technological properties. A

(b) Subject to any limitations g
scribed in this part, the optional g
stances used in the base sheet 3
coating may include: :

(1) Substances generally recogn
as safe in food. ;

(2) Substances for which prior
proval or sanctions permit their use
cellophane, under conditions specify
in such sanctions and substances
in §181.22 of this chapter. )

(3) Substances that by any regulatiog
promulgated under section 409 of tiiy
act may be safely used as compone
of cellophane.

(4) Substances named in this sectd
and further identified as required. =8

(c) List of substances: .«

Lmtabons (residue and limns ot agdition expressed as p ‘;‘

List of substances By wesght of f P ging o =
Acry butadi poly resins As the basic polymer.
Acty i Y apoly resins Do.
Acry y ymes resmns Do.
Acry vinyl chionde copoly resms Do.

N-Acyl sarcosines whers the acyt group 1s lauroyl or stearoyi. ..

Alkyl ketene dimers identified m §176.120 of this chapter.
Aluminum hydroxde.

Alurmmnum silicats.

Ammonium persulfate.

Ammonwum sulfate.

Behenamde,

Butadiens-styrens copoly

1,3-Butanediol.

n-Butyl

For use only as release agents in coatngs at levels nak: i
ceed a total of 0.3 percent by weight of the finished pacil
ing cellophane.

As the basic polymer.

O.1p

n-Butyl al ]
Calcium ethyl acetoacetats.
cmwzwmmmynwomuchap-

r* A hydroxyethyicel
Caswtod.hydmgm.
Castor od phihalate with adipic acxd and fumanc acid-diethyl-

Do.
Not to sxceed 0.5 percant weight of cellophane. ,

As the basic polymer.

Alone or in combination with other phthalates WINIFY Sty
phthaiates do not exceed 5 percent.
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List of substances

Uﬂm(’mmmdmmwa
by weight of finished packaging celiophane)

-

ra

Mda:nm-lammamowﬁedwm«nammdmld—
diethylenetriamine,

ethyl a I, gu No-bis-

i nmmo-ba:,_.., msmyl jcohol, polyamines
made by T 9 ethy yh

with dict i

As the basic polymer, and used as a resin to anchor o
1o substrate.

041 for use only as an emuisifier.

Memﬂethylkemo Residuse limit 0.1 p
Mathy) hydrog! 0.1 p as the basic polymer.
a-Methylstyrene-vinyitoh, poly resins (molar ratio 1 a-
thyisty to 3 vinylok
Mineral oi, white,
salt.
Nitrocell 10.9 p 12.2 p
Nylon resins complying with § 177.1500.
nQctyl alcohol

Olefin copotymers complying with § 177.1520.

Olexc acid reacted with N-alkyl tnmethylenediamine {(akyl Ciq to
Cus).

Oleic acid, sufonated, sodium sait.

Oleyi paimtamide.

N.N-Oleoyi-steary h (N-<(2-stearoy-
ammoelhyl)oteamude)

Paraffin, synthetic, complying with § 175.250 of this chapter.

Peﬂtaetymmol
fyamide resins d d from d ble od acds
(comammg not more than 20 percent of monomer acxis) and
ethylenediamine as the basic resin.

Polyaride resins having a maxmum acd value of 5 and a

For use cnly as a defoaming agent in the manufacture of cel
phane base sheet.

0.1 percent.
For use only in ceilophane coatngs that contact food at
not to d room P

P

As the basic resin, for use only In coatings that coma: food

maumum amine vaiue of 8.5 d from di vegeta- ---v, not to g room .
bie ol acids (contaming not more than 10 p of the poly resms n mg finishag /3
acuis), ethylenediamine, and 4.4n3(4- foodcmtact coating does not exceed 5 muligrams. pEE

hydroxyphenyllpentanoc acd (in an amount not to exceed
10 petcem by weght of sad polyamxie resins).
Polyb weght range 2,000-10.200;
bromune number range 210~320).
resins plying with § 177.1580.
Polyestu resin tormed by me reaction of the methyl ester of
, malec ydnde, and ethyh gly-
col such ma:mopoiyestevramnuanagdnumoiam
11, a drop-softening pomt of 70 °C-92 °C, and a color of K
or paler.,

Palyethylene.

Paolyathyk ethyl suifate produced when ste-
anc acid 13 made !0 react with equal pars of
diethylenetnamune and tnethylenetetramine and the reacton
product 1s quatermzed with diethy! sulfats.

Polyethyiene glycol (400) monolaurate.

Polyethylene giycol (600) monalaurate.

Potyethyiene giycol (400) monooieate.

Polyethylene glycol (600) monooleate.

Polyethyiene glycol (400} monostearate.

Polyemylene glycol (600) monostearate.

P plying with the «dentity prescribed
m §1 77.1620(a).

FRyeuty

square inch of food~contact surface.

For use only as an ady
coatngs.

n i COpo

Y

0.1 percent.

As the basic potymer, forusaasaresmtoaiwm

thesmstrateandlotweasammpregnammm -5
tact of regenerated ceth sheelmmsmum 2
to that required to mmp heat-seatable bondiig:
d and d sules of celloph
Polyvsmutylene oomplymg wnh §177.1420.
yethyl block poly lacular | For use as an adjuvant empioyed dunng the pi ing o
we'gm1900-9000) ldose pulp used in the of ph
sheet.
Polypropylene complying with § 177.1520.
Polysty As the basic polymer.
Polywinyl acet: Oo.
L i (mimmum y of 4 aqu so-
tution at 20 °C of 4 centipaises).
Polyvinyl As the basic polymer.
230
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Alkylated (C4 and/or Ce) phenols.
BHT (butylated hydroxytoluene).
».Hz.a.EmSo«w_nEoY.?aﬂEu.n-w:E:Eou-
2.6-di-tert-butylphenol (CAS Reg. No. 991-
84-4) for use only as a stabilizer at levels
not to exceed 0.5 percent by weight of the
finished rubber product.
dicyclopentadiene as identified i
§178.2010(b) of this chapter.
Butylated, styrenated cresols identified in
$178.2010(b) of this chapter.
4,4-Butylidinebis(8-tert-butyl-m-cresol).
N-Cyclohexyl-N'-phenylphenylenediamine.
p.p’-Diaminodiphenylmethane.
2,5-Di-tert-amylhydroquinone.
Diaryl-p-phenylenediamine, where the aryl
group may be phenyl, tolyl, or xylyl.
2,6-Di-tert-butyl-p-phenylphenol.
1,2-Dihydro-2,2,4-trimethyl-6-
dodecylquinoline.
1,2-Dihydro-2,2,4-trimethyl-8-
sthoxyquinoline.
1,2-Dihydro-2.2.4-trimethyl-6-
phenylquinoline.
4,4’-Dimethoxydiphenylamine.
4,6-Dinonyl-o-cresol.
N,N'-Dioctyl-p-phenylenediamine.
Diphenylamine-acetone resin.
U_uuge._p:.:uo-wooaoso.nonawacuwno resin.
N,N-Diphenylethylenediamine.
N.N'-Disalicylalpropylenediamine.
N,N'-Di-0-tolylethylenediamine.
Hydroquinone monobenzy! ether.
Isopropoxydiphenylamine.
N-Isopropyl-N'-phenyl-p-phenylenediamine.
2,2'-Methylenebis(6-tert-buty!-4-ethylphenol).
2,2-Methylenebls(4-methyl-g-tert-butyl-
phenol).
2,2-Methylenebis(4-methyl-8-nonylphenol).
2,2'-Methylenebis(4-methyl-6-tert-
octylphenol).
Monooctyl- and dioctyldiphenylamine.
N,N’-Di-B-naphthyl-p-phenylenediamine.
Phenyl-a-naphthylamine.
Phenyl-f-naphthylamine.
Phenyl-f-naphthylamine-acetone aromatic
amine resin (average molecular weight 600;
nitrogen content 5.3 percent).
0- and p-Phenylphenol.
Polybutylated (mixture)
isopropylidenediphenoi.
Sodium pentachlorophenate.
Styrenated cresols produced when 2 moles of
styrene are made to react with 1 mole of a
mixture of phenol and o-, m-, and p-cresols
so that the final product has a Brookfleld
viscosity at 25 °C of 1400 to 1700 centipoises.
Styrenated phenol.
4,4’-Thiobis (6-tert-butyl-m-cresol).
Toluene-2,4-diamine.
N-0-Tolyl-N'-phenyl-p-phenylenediamine.
p(p-Tolylsufanilamide) diphenylamine.

4,4'-

39.2_53 when 1 mole of nonyl
m/aw% to react with 0.36 mole of

<> trichloride. The finished resins have
Butylated reaction product of p-cresol and O::E: viscosity of 20,000 centipoises'
n

i Dviscometer (or equivalent) using

~—wItE thls section, not to xceed 30 P

21 CFR Ch. | (4-1-98 &

tri(nonylphenyl) phosphite i3 mm
react with 1.4 moles of formaldely

hyde and the reaction product is
ther reacted with 0.33 mole of pho

*Q, as determined by LV-series B

spindle at 12 r.p.m., and have an ¢
phosphorus content of 4.05 to 4.16 p
by weight.

(1v) Plasticizers (total not to exces
percent by weight of rubber produc
less otherwise specified).

n-Amyl n-decy! phthalate.

Butylacetyl ricinoleate.

n-Buty! ester of tall oil fatty acids.

Butyl laurate.

Butyl oleate.

Butyl stearate.

Calcium stearate.

Castor ofl.

Coumarone-{ndene resins.

2,2-Dibenzamidodipheny! disulflde.

Dibenzyl adipate.

Dibutoxyethoxyethyl adipate.

Dibutyl phthalate.

Dibutyl sebacate.

Didecyl adipate.

Didecy! phthalate.

Diisodecy! adipate.

Diisodecyl phthalate.

Diisooctyl adipate.

Diisooctyl sebacate.

Dioctyl adipate.

Diocty! phthalate.

Dioctyl sebacate.

Dipentene resin.

Dipheny] ketone.

Fatty acids.

Fatty aclds, hydrogenated.

Isooctyl ester of tall ofl fatty acids.

Lanolin.

a-Methylstyrene-vinyltoluene COPO.
resins (molar ratio 1 a-methylstyrene &
vinyltoluene). 3

Mineral oil; (1) In rubber articles comp

by weight; (2) Alone or in comb
with waxes, petroleum, total not to
45 percent by weight of rubber articles
contain at least 20 percent by we
ethylene-propylene copolymer el
complying with paragraph (c)(4XD)
section, in contact with foods of
11, 101, 1V, V1, VII, VIII, and IX idenif!
table 1 of §176.170(c) of this chapter.

Montan wax.

n-Octyl n-decyl adipate.

of.

Tri(mixed mono- and dinonylphenyl) n-Octyl n-decyl phthalate.

phosphite. Petrolatum,

Tri(nonylphenyl) phosphite-formaldehyde  Petroleum hydrocarbon )

resins produced when 1 mole of (cyclopentadiene type), hydrogena
326
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zinc »-nmz-gaﬁagourmgg as peptizing
agent.

@ Rubber articles {ntended for use
with dry food axe SO formulated and
cured under conditions of good manu-
facturing practice as Lo be suitable for
repeated use.

(e) Rubber articles {ntended for re-
use in contact with aqueous

tions: The aooa.ooaawon surface of the
rubber article in the finished form in
which it 18 vo contact food, when %
tracted with Atstilled water &t reflux
temperature, ghall yleld total extrac-
tives not to exceed 20 milligrams per
aquare inch during the first 7 nours of
extraction, nor to exceed 1 milligram
per square inch during the succeeding 2

shall meet the following mvaoﬁom.ﬂoamn
The noon‘oosnwoa surface of the rubber
article in the finished form ip which it
is to contact food, when mxﬂ.woama with
n-hexane at reflux temperature, shall

yield total extractives 1ot to axommal*w 177.2800 Textlles and textile fibers,

115 milligrams per square inch during
the first 7 hours of extraction. nor %o
exceed 4 milligrams per square inch
during the succeeding 2 hours of ex-
traction.

(g) In accordance with good manufac-
taring practice finished rubber articles
{ntended for ropeated use in contact
with food shall be thoroughly cleansed
prior tO their first uge in contact with
food.

(h) The provisions of this gection are
not puu:apzm ¢o rubber nﬁnm»um.gazm

) >on<~o35.$m copolymers jdenti-
fied in this gsection shall comply with
the provisions of §180.22 of this chap-
ter.
(42 FR 14572, Mar. 15, 1977]

EDITORIAL Note: Fot FEDERAL REGISTER ¢i-
tationd affecting §177.2600, gee the List of

CFR Sections Affacted 10 the Finding Alds
gection of this volume.

§177.2710 wnﬁ.aﬂ@.&agn.muuana res-
ins, cross-linked.
maenmum-&ﬁuﬁgﬁmno o—.omm._ﬂcwma
copolymer resins may ve safely uged as
articles or components of articles in-
gended for repeated use {n producing,
Bpuﬁmwog&um. packing, vnoammmgm.

328
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preparing, treating, cm.owwﬁan. L
porting, OT holding tood, in ACCOIUANC
with the following E.omo&eon condi<;
tions: .2
(a) The resins are E.ogdowa by the go=
voEBcauu.Soa of styrene wity
&ﬁagoﬁonm. 3 .
(b) The resins meet the extractiv
1imitations E.mmandaa in this D
graph:
(1) The resins to be yested are grouy
or cut into amall particles that
pass through & U.S. standard sieve N
3 and that will be held on & us
ard sieve No. 20.
2 A 100-gram sample of the res
when extracted with 100 mitiild
ethyl acetate at reflux yernperature 1o

ins.

)y In accordance wi
taring practice. finished ar ;
taining the resins shall be thoroughl
cleansed prior to their first use in COlx
yact with food. BN

extiles and textile fibers may aaf
pe used a8 articles or ¢O
ticles intended for us
Bwuﬁmu.oac.ﬂum.
treating, packa
vnoﬁm»oam of this gection.

{a) The textiles and texti
vnakuoa {rom one oF more
jdentified in ugmmnwbd (
tion and from certain
gubstances required in
of the textiles or textile
o impars deaired prop!

textiles or textile fiver
ceed the amount reason:
to woaoacsmw the {ntende
technical effect or any 1imi
ther Hoﬁ@ma.

(c) Any substance waﬂoqag |
production of textiles Of textile,
that is the subject of regulativ
parts 174, 115, 176, 177, 178 and §Y
this chapter conforms with any
fication In such regulation o

(@) Substances employed in the
duction of of added tO textiles 87
tile fibers may include:

.
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§178.3900 840000

Viscous Materials,” which is incor
porated by reference. The availability
of this incorporation by reference is
given in paragraph (£)(1) of this section.

(3) Acid number: Acid number shall
be as determined by ASTM method
D465-82, “‘Standard Test Methods for
Acid Number of Rosin,” which is incor-
porated by reference. The availability
of this incorporation by reference is
given in paragraph (£)(1) of this section.

(4) Viscosity: Viscosity in poises
shall be as determined by ASTM meth-
od D1824-66 (Reapproved 1980), “Stand-
ard Test Method for Apparent Viscos-
ity of Plastisols and Organosols at Low
Shear Rates by Brookfield Viscom-
eter,” and 1n Saybolt seconds by ASTM
method D88-81, “*Standard Test Method
for Saybolt Viscosity,” which are in-
corporated by reference. The availabil-
ity of this incorporation by reference 1is
given in paragraph (D(1) of this section.

(5) Softening point: Softening point
shall be as determined by ASTM meth-
od E28-67, “Standard Test Method for
Softening Point by Ring and Ball Ap-

paratus’’ {Reapproved 1977), which is 17

incorporated by reference. Copies are
available from American Society for
Testing and Materials (ASTM), 1916
Race St., Philadelphia, PA 19103, or
available for inspection at the Office of
the Federal Register, 800 North Capitol
Street, NW., suite 700, Washington, DC
20408.

(6) Analytical methods for determin-
ing drop-softening point, saponifica-
tion number, and any other specifica-
tions not listed under paragraphs (£)(1)
through (5) of this section, titled: (1)
“Determination of Abeitic Acid and
Dehydroabietic Acid in Rosins”; (i)
«Determination of Softening Point of
Solid Resins”; (ii1) “Determination of
Saponification Number of Rosin
Esters,” and (iv) “Determination of
Phenolic Modification of Rosin Deriva-
tives,” which are incorporated by ref-

21 CFR Ch. | (4-1-98 Edition)

erence. Copies are avallable from the
Center for Food Safety and Applied Nu-
trition (HFS-200), Food and Drug Ad-
ministration, 200 C St. SW., Washing-
ton, DC 20204, or available for inspec- m
tion at the Office of the Federal Reg-
ister, 800 North Capitol Street, NW,
suite 700, Washington, DC 20408.

(42 FR 14609, Mar. 15, 1977, as amended at 47
FR 11849, Mar. 19, 1982; 49 FR 10113, Mar. 19,
1984; 54 FR 24899, June 12, 19891

§178.9800 Sodium
pentachlorophenate.

Sodium pentachlorophenate may be
safely used as a preservative for ammeo-
nium alginate employed as a process-
ing aid in the manufacture of polyvinyl
chloride emulsion polymers Intended
for use as articles or components of ar-
ticles that contact food at tempera-
tures not to exceed room temperature.
The quantity of sodium
pentachlorophenate used shall not ex-
ceed 0.5 percent by weight of ammo-
nium alginate solids.

$178.3910 Surface lubricants used in
:_ua manufacture of metallic artl-
cles.

The substances listed in this section
may be safely used in surface lubri-
cants employed in the manufacture of H
metallic articles that contact food, %
subject to the provisions of this sec- ;if
tion.

(a) The following substances may be
used in surface lubricants used in the
roiling of metallic foil or sheet stock
provided that total residual Edﬁowuo.
remaining on the metallic article In
the form in which it contacts food does
not exceed 0.015 milligram per Square,
{nch of metallic food-contact surface:

(1) Substances identified in para:
graphs (b)(1) and (2) of this section.

(2) Substances identified in this pé
graph.

List of substances

Limitations

406
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Molecuiar weight 19445; hydroxyl number, 283-208,
Taflow, sultonated.
Trigthanolamine,

P © Mineras o [onforming to the avaflability of these incorporation,
identity prescribed in § 178.3620(c). reference f{g given n Paragr

(4) Light betroleum hydrocarbong @)DWXa) of thig section.
tdentified in paragraph @x® ) ot this (c) Sayboilt color 20 minimum g

lytical method described in paragraph glven In pParagraph @x)ixa) of ¢,
(@) (9) (111) of this section, section.
(1) Lighg petroleum hydrocarbong are (d) Aromatic component ceonte
derived by distillation from virgin Pe-  shall nog éxceed 32 percent,
troleum stocks or are synthesized from (e) Conforms with ultraviglet absor
petroleum gages, They are chiefly pap- ance limits DPrescribed i §178.3620(c)
affinie, Eoumﬁpﬁao* napthenie, or arg- determined by the analytica; meth
matic in nature, and meet the follow- described therein.
ing Specifications: (i1) Ultraviolet absorbance limits .
(a) Initia] boiling boint is 24 °¢y mini- residual lubricants gre as follows:

Street, NW., sujte 700, Washington, Do (111) The analytica) method for deter-

20408 mining ultraviolet absorbance limits

(8) Nonvolatile residue is 0.005 gra;y ™ realdual lubricants 1s ag fag; ..
rnesd milliliters, maximum, gg qper S 18 as follows

mined by ASTM method D381-80, OENERAL INSTRUCTIONS

“Standard Test Method for Existent Because of the Sensitivity of the test, the
Gum in Fuels by Jat ma.wuonnaon.: DPossibility of errors arising from contamipa-
when the flnal bolling point 18121 °C or tion Is great. It 1s of the 8Treatest Importance

Paint, Varnish, Lacquer, and Related

Products,” when the final boiling potnt Quorescent contamination, gy & precauttan-
i8 below 123 °C. These ASTM methods ary measure it 15 récommended practice to
are incorporated by reference, The rinse all glassware with purified 1sooctane

408
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(6) It is used alone as a rehydration
ald in the production of active dry
yeast in an amount not to exceed 1 per-
cent by weight of the dry yeast.

(7 As an emulsifier, alone or in com-
bination with polysorbate 60, in the
minimum quantity required to accom-
plish the intended effect, in formula-
tions of white mineral oil conforming
with §172.878 and/or petroleum wax
conforming with §172.886 for use as pro-

tective coatings on raw fruits and <omm-1 (d) To assure safe use of the additive

tables.
(d) To assure safe use of the additive,
in addition to the other information re-
quired by the Act:

(1) The label of the additive and any &Y the act, the following:

R

intermediate premixes shall bear:

(1) The name of the additive.

(11) A statement of the concentration
or strength of the additive in any in-
termediate premixes.

(2) The label or labeling shall bear
adequate directions to provide a final
product that complies with the limita-
tions prescribed in paragraph (¢) of this
gection.

{42 FR 14491, Mar. 15, 1977, as amended at 43
FR 2871, Jan. 20, 1978)

§172.844 Calcium stearoyl-2-lactylate.

The food additive calcium stearoyl-2-
lactylate may be safely used in or on
food in accordance with the following
prescribed conditions:

(a) The additive, which is a mixture
of calcium salts of stearoyl lactylic
acids and minor proportions of other
calcium salts of related acids, is manu-
factured by the reaction of stearic acid
and lactic acid and conversion to the
calcium salts.

(b) The additive meets the following
specifications:

Acld number, 50-88.

Calcium content, 4.2-5.2 percent.
Lactic acid content, 32-38 percent.
Ester number, 125-164.

(c) It i8 used or intended for use as
follows:

(1) As a dough conditioner in yeast-
leavened bakery products and prepared
mixes for yeast-leavened bakery prod-
ucts in an amount not to exceed 0.5
part for each 100 parts by weight of
flour used.

(2) As a whipping agent in:

Own&n?m and any intermediate pre

A4
2

(1) Liquid and frozen egg white we
level not to exceed 0.05 percent.

(1) Dried egg white at a level not tek
exceed 0.5 percent. -

(1i1) Whipped vegetable oil nouEun
a level not to exceed 0.3 percent of thed
weight of the finished whipped vegets
ble oil topping. . ;

(3) As a conditioning agent in dehy :
drated potatoes in an amount not :
exceed 0.5 percent by weight thereof. &3

3

(1) The label and labeling of the food

pared therefrom shall bear, in addj-}

onou to the other information non&n@.— _

86

(i) The name of the additive. N ,.. o
(1) A statement of the concentration }

or strength of the additive in any En
termediate premixes.

(2) The label or labeling of the 32—
additive shall also bear adequate direo
tions of use to provide a finished fo
that complies with the limitations p
scribed in paragraph (c¢) of this section

§172.848 Sodium stearoyl lactylate.

The food additive sodium stearoy
lactylate (CAS Reg. No. 25-383-997) ma
be safely used in food in accordanc
with the following prescribed con
tions:

(a) The additive, which is a mixt
of sodlum salts of stearoyl lactyl
acids and minor proportions of sodi
salts of related acids, is manufact
by the reaction of stearic acid and 1ao
tic acid and conversion to the sodt
salts.

(b) The additive meets the specifi
tions of the ‘““Food Chemicals Codex,*
3d Ed. (1981), pp. 300-301, which is inco
porated by reference. Copies may
obtained from the National Academ
Press, 2101 Constitution Ave.
Washington, DC 20418, or may be e
ined at the Office of the Federal
ister, 800 North Capitol Street,
suite 700, Washington, DC 20408.

(c) It is used or intended for use
follows when standards of identity
tablished under section 401 of the > :
do not preclude such use:

(1) As a dough strengthener, 2::._ i4
fler, or processing aid in baked p
ucts, pancakes, and waffles, in
amount not to exceed 0.5 part for eaCs
100 parts by weight of flour used.

~
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MINERAL OIL
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Laboratory Methods:
Analytic Laboratory Methods:

COLUMN CHROMATOGRAPHY OF MINERAL OIL IN BAKED PRODUCTS.

[Association of Official Analytical Chemists. Official Methods of Analysis. 10th
ed. and supplements. Washington, DC: Association of Official Analytical Chemists,
1965. New editions throughl3th ed. plus supplements, 1982.,p. 13/226 14.117]
**PEER REVIEWED**

DETERMINATION OF MINERAL OIL IN FATS.

[Association of Official Analytical Chemists. Official Methods of Analysis. 10th
ed. and supplements. Washington, DC: Association of Official Analytical Chemists,
1965. New editions throughl3th ed. plus supplements, 1982.,p. 13/458 28.122]
**PEER REVIEWED**

USE OF 1,1,2-TRICHLOROTRIFLUOROETHANE FOR THE QUANTITATIVE

DETERMINATION OF MINERAL OIL AIR SAMPLE BY UV ABSORPTION.
[WALDRON T; ANN OCCUP HYG 21 (2): 229-32 (1978)]**PEER REVIEWED**

TECHNIQUES FOR ANALYZING AQUATIC MINERAL OIL POLLUTION ARE PRESENTED.
[CARLBERG SR; FAO FISH TECH PAP 137: 85-97 (1975)]**PEER REVIEWED**
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‘

Human Health Effects:
Human Toxicity Excerpts:

IF IT GAINS ACCESS TO LUNGS MINERAL OIL PRODUCES LIPID PNEUMONITIS.
ALTHOUGH MORE FREQUENTLY OBSERVED WHEN OIL WAS USED AS VEHICLE FOR
APPLICATION OF DRUGS TO NASAL MUCOUS MEMBRANES, LIPID PNEUMONITIS CAN
ALSO OCCUR FOLLOWING ORAL INGESTION OF OIL, PARTICULARLY IF..TAKEN @
BEDTIME. ... LEAKAGE OF OIL PAST ANAL SPHINCTER IS AN ANNOYING SIDE EFFECT
AND AN OCCASIONAL CAUSE OF PRURITUS ANL IT IS ALSO CLAIMED THAT OIL
INTERFERES WITH HEALING OF POSTOPERATIVE WOUNDS IN ANORECTAL REGION
AND THAT CONTINUOUS PRESENCE OF OIL IN RECTUM DISTURBS NORMAL

DEFECATORY REFLEXES.

[Gilman, A. G., L. S. Goodman, and A. Gilman. (eds.). Goodman and Gilman's The
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing
Co., Inc. 1980. 1008]**PEER REVIEWED**

MINERAL OIL ACTS AS A LIPID SOLVENT; ADMIN WITH MEALS, IT MAY INTERFERE
WITH ABSORPTION OF ESSENTIAL FAT-SOLUBLE SUBSTANCES. REGULAR INGESTION
OF MINERAL OIL DURING PREGNANCY MAY REDUCE ABSORPTION OF VITAMINK &
PRODUCE HYPOPROTHROMBINEMIA. /IN INTESTINAL TRACT/.. ELICITS TYPICAL

. FOREIGN-BODY REACTION IN INTESTINAL MUCOSA, MESENTERIC LYMPH NODES,
LIVER, AND SPLEEN. ALTHOUGH NO PHYSIOLOGICAL DISTURBANCES HAVE BEEN
RELATED TO PRESENCE OF OIL AT THESE SITES, IT MUST BE QUESTIONED

WHETHER /OIL/... CAN BE USED SAFELY OVER LONG PERIODS OF TIME.

[Gilman, A. G., L. S. Goodman, and A. Gilman. (eds.). Goodman and Gilman's The
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing
Co., Inc. 1980. 1009]**PEER REVIEWED**

...JF TAKEN CONTINUOUSLY IN LARGE AMT IT MAY IMPAIR APPETITE...

[Oscl, A. {ed.). Remington's Pharmaceutical Sciences. 16th ed. Easton,
Pennsylvania: Mack Publishing Co., 1980. 746]**PEER REVIEWED**

/IN NASAL DROPS & SPRAYS/...OIL GRAVITATES TO LOWER LOBES OF LUNGS, WHERE
IT SETS UP A GRANULOMATOUS REACTION, FOLLOWED BY MARKED FIBROSIS &
ENCYSTMENT. DAILY ORAL DOSES OF 30-90 MLL FOR MANY MONTHS HAS PRODUCED

THE SAME EFFECT. THE FATALITY OF THIS COMPLICATION IS HIGH.

[Thienes, C., and T.J. Haley. Clinical Toxicology. 5th ed. Philadelphia: Lea and
Febiger, 1972. 1921**PEER REVIEWED**

IN AN INSTANCE OF POSSIBLE EMBOLISM FROM AN OIL INJECTION, ONE PATIENT
HAD RAPID LOSS OF VISION, SEVERE HEADACHE, CONVULSIONS, & COMA
IMMEDIATELY AFTER INJECTION OF.. MINERAL OIL PREPN, GRANUGENOL, INTO
PLEURAL CAVITY IN TREATMENT OF EMPYEMA. RECOVERING GRADUALLY.. WITHIN

3 WK VISION HAD RETURNED ESSENTIALLY TO NORMAL.
‘ [Grant, W. M. Toxicology of the Eye. 2nd ed. Springfield, Illinois: Charles C.
; Thomas, 1974. 803]**PEER REVIEWED**
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LIQ PETROLATUM...CAN BE APPLIED TO HUMAN EYES WITHOUT CAUSING

DISCOMFORT OR SIGNS OF IRRITATION.
[Grant, W. M. Toxicology of the Eye. 2nd ed. Springfield, Illinois: Charles C.
Thomas, 1974. 801]**PEER REVIEWED**

MASSIVE VISCERAL LIPID DEPOSITION FOLLOWING THE PROLONGED ORAL USE OF

MINERAL OIL IS REPORTED.
(NOCHOMOVITZ LE, UYS CJ; S AFR J LAB CLIN MED 20 (2): 1226 (1974)]**PEER
REVIEWED* *

/Mineral oil/ occasionally may cause miliaria and folliculitis.
[American Medical Association, Council on Drugs. AMA Drug Evaluations Annual
1994. Chicago, IL: American Medical Association, 1994. 1221]**PEER REVIEWED**

Foreign-body granulomas or paraffinomas in the liver, spleen, or mesenteric lymph nodes have been
reported following systemic absorption of mineral oil.

[American Medical Association, Council on Drugs. AMA Drug Evaluations Annual
1994. Chicago, IL: American Medical Association, 1994. 952]**PEER REVIEWED**

Hypoprothrombinemia and hemorrhagic disease of the newborn has occurred when mineral oil was
chronically administered orally to pregnant women.

[McEvoy, G.K. (ed.). American Hospital Formulary Service--Drug Information 94.
Bethesda, MD: American Society of Hospital Pharmacists, Inc. 1994 ({Plus
Supplements). 1885]**PEER REVIEWED**

The major findings in a laxative abuse patient include chronic diarrhea, vomiting, abdominal pain,
lassitude, thirst, weakness (15%), edema, bone pain resulting from osteomalacia, and weight loss.
Findings may disclose a protein-losing enteropathy, steatorrhea, pathologic colon changes associated
with featureless radiologic findings (10%-30%), acid-base abnormalities (20%-25%), and hypokalemia

(20%-25%). /Laxative abuse/

[Ellenhorn, M.J. and D.G. Barceloux. Medical Toxicology - Diagnosis and Treatment
of Human Poisoning. New York, NY: Elsevier Science Publishing Co., Inc. 1988.
542] **PEER REVIEWED**

The NIOSH investigated complaints from workers in plants where oil mist was known to occur. None
of the studies identified evidence of skin or respiratory tract irritation from exposures to oil mists tht
were at levels below the 5 mg/cu m TLV-TWA. /Oil mist, mineral/

{American Conference of Governmental Industrial Hygienists, Inc. Documentation of
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II,
ITI. Cincinnati, OH: ACGIH, 1991. 1146]**PEER REVIEWED**

In a Norwegian cross-sectional matched pair study, 5 cable plant workers exposed to mists and vapors
of mineral oil and kerosene for 5 to 35 years were investigated. An increased prevalence of slight basal
lung fibrosis was found in the chest films of the exposed workers. Although oil mist levels were
reported in the range of 0.15 to 0.30 mg/cu m, ... /it was/ suggested that the sampling methodology
underestimated the actual exposure. Furthermore, the contribution of substantial short-term vapor
exposures (reported up to 4000 mg/cu m) to lung fibrosis is uncertain. /Oil mist, mineral/

[American Conference of Governmental Industrial Hygienists, Inc. Documentation of
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II,
III. Cincinnati, OH: ACGIH, 1991. 1146]**PEER REVIEWED**

Lipoid pneumopnia has been reported following heavy exposure to oil mist in the absence of adequate
- 1 AYIW
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ventilation. /Oil mist, mineral/

[American Conference of Governmental Industrial Hygienists, Inc. Documentation of

the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II,
. III. Cincinnati, OH: ACGIH, 1991. 1146]**PEER REVIEWED**

In a survey of cause-specific mortality rates of 5189 workers exposed to oil mist and employed for at
least 1 year on metal machinery in a heavy industrial plant, no excess of digestive tract or respiratory

tract cancers was reported or dose-response relationship shown. /Oil mist, mineral/

[American Conference of Governmental Industrial Hygienists, Inc. Documentation of
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II,
III. Cincinnati, OH: ACGIH, 1991. 1146]**PEER REVIEWED**

Injection of liquid petrolatum into the lacrimal system of patients with chronic epiphora produced a
mass in the lower lid with inflammation in one, and infiltration of the orbit with interference in motion

of the eye in another, both requiring surgery for relief.
[Grant, W.M. Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas
Publisher, 1986. 715]**PEER REVIEWED**

Up to 1978, more than 400 cases of lipid pneumonia were reported in the literature to be related to
oral administration of mineral oil, to oil-based nose drops or to intralaryngeal injection of medicinal
oil.

[IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man.

Geneva: World Health Organization, International Agency for Research on
Cancer,1972-PRESENT. (Multivolume work).,p. V33 135 (1984)]**PEER REVIEWED**

Peritoneal lipid granuloma was observed in an individual who received mineral oil in the chest for a
permanent collapse of the lung (oleothorax); it was noted that the substance had been introduced
. inadvertently into the abdominal cavity.

[IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man.
Geneva: World Health Organization, International Agency for Research on
Cancer,1972-PRESENT. (Multivolume work).,p. V33 135 (1984)]**PEER REVIEWED**

Lipid granulomas of the lung are localized lipid pneumonia, usually found in adults as a resuit of
habitual use of large amounts of mineral oil (liquid petrolatum) by nasal, oral or pharyngeal
administration for prolonged periods. of time.

[IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man.

Geneva: World Health Organization, International Agency for Research on
Cancer,1972-PRESENT. (Multivolume work).,p. V33 135 (1984)]**PEER REVIEWED**

Drug Warnings:

...CAN CAUSE VARIETY OF UNTOWARD EFFECTS, & ITS USE AS A LAXATIVE
REQUIRES APPRECIATION OF ITS POTENTIAL HAZARDS... HABITUAL USE OF
MINERAL OIL MUST BE AVOIDED. ... INDISCRIMINATE USE.. BY ELDERLY,

DEBILITATED, OR DYSPHAGIC INDIVIDUALS SHOULD BE DISCOURAGED.

[Gilman, A. G., L. S. Goodman, and A. Gilman. (eds.). Goodman and Gilman's The
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing
Co., Inc. 1980. 1009]**PEER REVIEWED**

ORAL USE FOR MORE THAN TWO WEEKS COATS THE MUCOSA OF THE SMALL

INTESTINE AND REDUCES THE ADSORPTION OF VITAMINS, ESPECIALLY THE FAT-

SOLUBLE VITAMINS (A, D, E, AND K). THE PATIENT SHOULD BE WARNED THAT LIPID
‘ PNEUMONIA MAY OCCUR IF MINERAL OIL IS ASPIRATED AND THAT UNTOWARD
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EFFECTS, SUCH AS HEPATIC INFILTRATION, CAN RESULT FROM ITS ABSORPTION.
BECAUSE OF THE THEORETICAL POSSIBILITY THAT CONCURRENT USE OF THE
VARIOUS DETERGENT DOCUSATE SALTS MAY FURTHER ENHANCE THE ABSORPTION
OF MINERAL OIL, THEIR CONCOMITANT ADMINISTRATION IS NOT RECOMMENDED.

{Osocl, A. (ed.). Remington's Pharmaceutical Sciences. 16th ed. Easton,
Pennsylvania: Mack Publishing Co., 1980. 1307]**PEER REVIEWED**

MINERAL OIL STILL PRESCRIBED BY SOME SURGEONS AFTER ANORECTAL SURGERY
DESPITE THE FACT THAT IT SOMETIMES CAUSES PRURITUS ANI, & LACERATION OF
THE AREA FROM SCRATCHING OR RUBBING INTERFERES WITH HEALING.

[0Oscl, A. (ed.). Remington's Pharmaceutical Sciences. 16th ed. Easton,
Pennsylvania: Mack Publishing Co., 1980. 1308]**PEER REVIEWED**

In recent years, the oral use of mineral oil has not been advocated because of the possibility of
interference with the absorption of fat-soluble vitamins and the danger of pulmonary aspiration. The
dose required for the former effect exceeds that normally used in clinical practice. ... Oral mineral oil
should not be given to patients with swallowing abnormalities.

[American Medical Association, Council on Drugs. AMA Drug Evaluations Annual
1994. Chicago, IL: American Medical Association, 1994. 951]**PEER REVIEWED**

Oral mineral oil is not recommended for bedridden elderly patients since they are more prone to
aspiration of oil droplets, which amy produce lipid pneumonia.

[USP Convention. USPDI~-Drug Information for the Health Care Professional. 14th
ed. Volume I. Rockville, MD: United States Pharmacopeial Convention, Inc., 1994.
(Plus Updates). 1705]**PEER REVIEWED**

Oral mineral oil is not recommended for children up to 6 years of age since patients in this age group

are more prone to aspiration of oil droplets, which may produce lipid pneumonia.

[USP Convention. USPDI-Drug Information for the Health Care Professional. 1l4th
ed. Volume I. Rockville, MD: United States Pharmacopeial Convention, Inc., 1954.
(Plus Updates). 1705]**PEER REVIEWED**

... The use of olive or mineral oil /for treating petroleum distillate poisoning is controversial. The oil i1s
used to/ increase the viscosity, thereby decreasing the chance of aspiration if vomiting occurs after the
initial ingestion. Such oil also acts as a cathartic to hasten the petroleum distillate from the
gastrointestinal tract. however, if aspirated, the oil can cause lipoid pneumonia. A 6 year retrospective
study showed as increased incidence of pneumonia in children who were given oil, therefore the use of

oils should be avoided.

[Haddad, L.M., Clinical Management of Poisoning and Drug Overdose. 2nd ed.
Philadelphia, PA: W.B. Saunders Co., 1990. 1184]**PEER REVIEWED**

Populations at Special Risk:

Oral mineral oil should not be given to patients with swallowing abnormalities.
[American Medical Association, Council on Drugs. AMA Drug Evaluations Annual
1994. Chicago, IL: American Medical Association, 1994. 951]**PEER REVIEWED**

Oral administration of mineral oil is contraindicated in children younger than 6 years of age; in
bedridden, geriatric, debilitated, or pregnant patients; and in patients with esophageal or gastric
retention, dysphagia, or hiatal hernia.

(McEvoy, G.K. (ed.). American Hospital Formulary Service--Drug Information 94.

Bethesda, MD: American Society of Hospital Pharmacists, Inc. 1994 (Plus
Supplements). 1885]**PEER REVIEWED**
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Minimum Fatal Dose Level:

1= PRACTICALLY NON-TOXIC: PROBABLE ORAL LETHAL DOSE (HUMAN) ABOVE 15

G/KG, MORE THAN 1 QUART (2.2 LB) FOR 70 KG PERSON (150 LB).

[Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial
Products. 5th ed. Baltimore: Williams and Wilkins, 1984.,p. II-156]**PEER
REVIEWED**
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Emergency Medical Treatment:

Emergency Medical Treatment:

EMT Copyright Disclaimer:

Portions of the POISINDEX(R) database are provided here for general reference. THE COMPLETE
POISINDEX(R) DATABASE, AVAILABLE FROM MICROMEDEX, SHOULD BE
CONSULTED FOR ASSISTANCE IN THE DIAGNOSIS OR TREATMENT OF SPECIFIC
CASES. Copyright 1974-1998 Micromedex, Inc. Denver, Colorado. All Rights Reserved. Any
duplication, replication or redistribution of all or part of the POISINDEX(R) database is a violation
of Micromedex' copyrights and is strictly prohibited.

The following Overview, *** LAXATIVES-EMOLLIENT ***_ is relevant for this HSDB record
chemical.

Life Support:

o This overview assumes that basic life support measures
have been instituted.

Clinical Effects:

SUMMARY OF EXPOSURE
0.2.1.1 ACUTE EXPOSURE
o} Toxicity following acute ingestion of excessive amounts
of these laxatives is generally minimal and limited to
the gastrointestinal tract.

1. Onset of symptoms may be delayed for up to 1 to 3
days. Nausea, vomiting, and diarrhea may be noted.
Aspiration of mineral oil may result in pneumonitis.

2. SPECIFIC REPRESENTATIVES of the class of emollient
laxatives include; mineral oil, dioctyl calcium
sulfosuccinate, dioctyl sodium sulfosuccinate, dioctyl
potassium sulfosuccinate.

RESPIRATORY
0.2.6.1 ACUTE EXPOSURE
o Mineral oil, if aspirated, may result in pneumonitis.
GASTROINTESTINAL
0.2.8.1 ACUTE EXPOSURE
o Nausea, vomiting, diarrhea, foreign body reaction,
intestinal obstruction, melanosis coli, cathartic
colon, and fecal leakage may be noted.

Laboratory:

o Plasma levels of these agents are not clinically useful.
o Obtain baseline CBC, serum electrolytes, and pertinent
roentgenographic studies in symptomatic patients.

Treatment Overview: 3000 99
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SUMMARY EXPOSURE

o Do not induce emesis unless coingestants of greater
clinical concern are present. Use activated charcoal
only in large ingestions or with suspected coingestants.
Do not use cathartics.

o} Correct fluid and electrolyte imbalance.

o Provide supportive respiratory care for aspiration
lipoid pneumonitis.

ORAL EXPOSURE

o Due to aspiration hazard and generally low toxicity of
these compounds, emesis is not recommended unless a
serious coingestant or other clinical concern exists.

o Due to potential for inducing vomiting, use activated
charcoal only in very large ingestions or with a serious
coingestant or other clinical concern.

(] DO NOT ADMINISTER A CATHARTIC.

o EXCESSIVE DIARRHEA should be treated with high fluid
intake (Pedialyte or Gatorade) and monitoring of fluid
and electrolyte status. Restrict solid food intake
until diarrhea resolves.

Range of Toxicity:
e} Signs and symptoms of toxicity are referable to the
gastrointestinal tract.
(o} Severity of intoxication should be based on clinical
findings. Dehydration and electrolyte imbalance are the
most serious manifestations of toxicity.

(Rumack BH: POISINDEX(R) Information System. Micromedex, Inc., Englewood, CO,
2000; CCIS Volume 104, edition exp May, 2000. Hall AH & Rumack BH (Eds) :TOMES (R}
Information System. Micromedex, Inc., Englewood, CO, 2000; CCIS Volume 104,
edition exp May, 2000.] **PEER REVIEWED**

Antidote and Emergency Treatment:

... MINERAL OIL /IS/ ... CONSIDERED TO BE RELATIVELY NONTOXIC & /DOES NOT/ ...

REQUIRE /'VOMITING/.
[Amdur, M.0., J. Doull, C.D. Klaasen {eds). Casarett and Doull's Toxicology. 4th
ed. New York, NY: Pergamon Press, 1991. 935]**PEER REVIEWED**

IN A CASE OF CHRONIC MINERAL OIL PNEUMONIA (CAUSED BY LAXATIVE ADMIN),

EXPTL TREATMENT WITH SCHEDULED COUGHING SPELLS & EXPECTORATION CAN

IMPROVE PATIENT PROGNOSIS.
[HECKERS H ET AL; LUNG 155 (2): 101-10 (1978)]**PEER REVIEWED**
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Animal Toxicity Studies:
Non-Human Toxicity Excerpts:

/PARENTERALLY IN VACCINES/... GRANULOMATOUS REACTIONS AT INJECTION SITES
ARE NOT UNCOMMON. SIMILAR REACTIONS CAN OCCUR FROM ITS USE AS A

LUBRICANT ON EXPLORATORY INSTRUMENTS...
[Rossoff, I.S. Handbook of Veterinary Drugs. New York: Springer Publishing
Company, 1974. 367]**PEER REVIEWED**

REGULAR ORAL USE MAY INTERFERE WITH ABSORPTION OF FAT SOLUBLE
VITAMINS...150 ML DAILY TO COWS CAUSED MARKED DECR IN CAROTENE &
TOCOPHEROL BLOOD LEVELS AS WELL AS ACCELERATING POSTPARTURIENT DECR
IN CAROTENE, VITAMIN A ESTER, TOCOPHEROL, & XANTHOPHYLL IN MILK...IT MAY
ALSO PREVENT GROWTH OF INTESTINAL MICROORGANISMS AS FEEDING IT TO RATS

PRODUCES VITAMIN K DEFICIENCY.

[Rossoff, I.S. Handbook ocf Veterinary Drugs. New York: Springer Publishing
Company, 1974. 366]**PEER REVIEWED**

INJECTION OF MINERAL OIL... INTO ANTERIOR CHAMBER OF RABBITS, REPLACING
THE AQUEOUS HUMOR, HAS BEEN USED TO OBSTRUCT AQUEOUS OUTFLOW & TO
INDUCE GLAUCOMA EXPTL. THIS PRESUMABLY IS A MECHANICAL EFFECT RATHER

THAN TOXIC REACTION.

[Grant, W. M. Toxicology of the Eye. 2nd ed. Springfield, Illinois: Charles C.
Thomas, 1974. B803]**PEER REVIEWED**

RABBITS INJECTED IP WITH 30 CC PARAFFIN OIL SCORED AN UNUSUALLY HIGH

FREQUENCY (2.8%) OF WELL-SPREAD METAPHASES IN THE PERITONEAL CAVITY.
[PLASSARA M ET AL; RES J RETICULOENDOTHEL SOC 12: 340-2 (1972)]**PEER REVIEWED**

PLASMACYTOMAS WERE FOUND IN 58% OF 373 BALB/CANN (C) MICE GIVEN 3 0.5-ML

DOSES OF MINERAL OIL.
[POTTER M ET AL; J NATL CANCER INST 54 (6): 1413-8 (1975))**PEER REVIEWED**

DOGS, RATS, MICE, & GERBILS WERE EXPOSED FOR 6 HR, 5 DAYS/WK UP TO 2 YR TO
AN ATMOSPHERE CONTAINING A MINERAL OIL-BASE MIST @ CONCN OF 5 & 100
MG/CU M. ONLY @ 100 MG/CU M IN DOGS & RATS, BUT NOT IN MICE & GERBILS, DID

MICROGRANULOMAS DEVELOP.
[STULA EF, KWON BK; AM IND HYG ASSOC J 39 (5): 393-9 (1978)]**PEER REVIEWED**

Groups of 25 9 day old chicken embryos were exposed to 10 or 20 ul pharmaceutical mineral oil on
the eggshell. There were no mortalities or embryos with edema, ascites or liver lesions in either treated
group. No histological changes were observed in the livers or kidneys, however embryos exposed to
20 ul mineral oil had slight dilation of the heart. Body wt, liver wt, crown-rump length, and body
wt/crown-rump length ratio of the embryos exposed to mineral oil did not differ from those of
controls.
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{Couillard CM, Leighton FA; Fundam Appl Toxicol 13 (1l): 165-73 (1989)]**PEER
REVIEWED**

ow acute and low sub-acute toxicity in animals. Single and short term repeated exposures (up to six
months) to relative high conc (well in excess of 100 mg/cu m) have resulted in lung inflammatory
reaction, lipoid granuloma formation, and lipoid pneumonia. /Oil mist, mineral/

[American Conference of Governmental Industrial Hygienists, Inc. Documentation of

the Threshecld Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II,
IIT. Cincinnati, OH: ACGIH, 1991. 1145]**PEER REVIEWED**

.lMineral oil mists derived from highly refined oils and several formulated products appear to have a

Long term inhalation studies indicate that those oils within a limited range which have actually been
tested have a low chronic toxicity. ... Repeated prolonged exposures up to yr to very high conc (100
mg/cu m and above) have resulted in lung inflammatory reactions and lipoid granuloma formation. No
carcinogenic effects have been reported in any species, including susceptible strains of mice. Adverse
effects have not been found in long-term inhalation studies at lower oil mist conc more similar to

actual workplace levels. /Oil mist, mineral/

[American Conference of Governmental Industrial Hygienists, Inc. Documentation of
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II,
III. Cincinnati, OH: ACGIH, 1991. 1145]**PEER REVIEWED**

In groups of 30 rats of strains BDI, BD111, and W (sex unspecified) that received 2% liquid paraffin
4 in the diet (total dose, 136 mg/animal in 500 days), no significant tumor induction was reported.

[American Conference of Governmental Industrial Hygienists, Inc. Documentation of
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II,
III. Cincinnati, OH: ACGIH, 1991. 1145]**PEER REVIEWED**

grade, and yellow National Formulary XI grade) were fed at a conc of 5% in the diet to groups of 50
male and 50 female weanling rats (FDRL strain) for 2 years. None of the tests yielded a treatment-

related tumor increase. /Qil mist, mineral/

[American Conference of Governmental Industrial Hygienists, Inc. Documentation of
the Threshold Limit Values and Biological Exposure Indices. 6th ed. Volumes I,II,
III. Cincinnati, OH: ACGIH, 1991. 1145]**PEER REVIEWED**

. ... Three samples of petrolatum (snow-white U.S. Pharmacopeia (USP) XVI grade, white USP XVI

A group of 30 rats of strains BDI. BDII and W (sex unspecified) received 2% liquid paraffin in the

diet (total dose, 136 ml/animal in 500 days); no significant tumor induction was reported.

[IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man.
Geneva: World Health Organization, International Agency for Research on

Cancer, 1972-PRESENT. (Multivolume work).,p. V33 119 (1984)]**PEER REVIEWED**

-

e

Treatment of male Sherman rats thrice weekly by gavage with mineral oil at a dose of 2 mi/kg body

weight for three months did not produce toxic effects.

{IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man.
Geneva: World Health Organization, International Agency for Research on

Cancer, 1972-PRESENT. {(Multivolume work).,p. V33 131 (1984)]**PEER REVIEWED**
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MINERAL OIL
CASRN: 8012-95-1

.F or other data, click on the Table of Contents

Pharmacology:
Therapeutic Uses:

IT HAS BEEN USED ORALLY TO LESSEN THE STRAIN OF EVACUATION OF
INSPISSATED STOOL (...IN PATIENT WITH HERNIA OR CARDIOVASCULAR DISEASE)
OR RECTALLY TO EASE PASSAGE OF IMPACTED OR DRIED FECAL MATERIAL.

[Osol, A. (ed.). Remington's Pharmaceutical Sciences. 16th ed. Easton,
Pennsylvania: Mack Publishing Co., 1980. 1307]**PEER REVIEWED**

/USED AS EMOLLIENTS IN BATH OIL/.. HELPFUL IN ICHTHYOSIS OR PRURITIC &

CHRONIC ECZEMATOUS DERMATOSIS.

[American Medical Association, AMA Department of Drugs. AMA Drug Evaluations. 4th
ed. Chicago: American Medical Association, 1980. 1015]**PEER REVIEWED**

WHEN ADMIN ORALLY, MINERAL OIL & MINERAL OIL EMULSION PRODUCE
LAXATION AFTER 6-8 HR.

[McEvoy, G.K. (ed.). American Hospital Formulary Service--Drug Information 94.
Bethesda, MD: American Society of Hospital Pharmacists, Inc. 1994 (Plus
Supplements). 1894] **PEER REVIEWED**

. ALTHOUGH MINERAL OIL EMULSIONS PENETRATE & SOFTEN FECAL MATERIAL
ORE EFFECTIVELY & ARE MORE PALATABLE THAN PLAIN MINERAL OIL, THERE

APPEARS TO BE LITTLE DIFFERENCE IN LAXATIVE EFFECTIVENESS BETWEEN THESE
TWO PREPARATIONS. ... MAY ALSO BE ADMIN RECTALLY AS AN ENEMA. PLAIN
(NONEMULSIFIED) MINERAL OIL SHOULD BE ADMIN ONLY @ BEDTIME ON AN
EMPTY STOMACH. .. EMULSION MAY BE ADMIN WITH MEALS. CONTAINERS OF
MINERAL OIL EMULSIONS SHOULD BE SHAKEN BEFORE USING. DOSAGE
OF...EMULSION IS EXPRESSED IN TERMS OF ITS MINERAL OIL CONTENT.

(McEvoy, G.K. (ed.). American Hospital Formulary Service--Drug Information 94.
Bethesda, MD: American Society of Hospital Pharmacists, Inc. 1994 (Plus
Supplements). 1894]**PEER REVIEWED**

In severe cases of constipation, such as with fecal impaction, mineral oil and stool softener laxatives
administered orally or rectally are indicated to soften the impacted feces. To help complete the

evacuation of the impacted colon, a rectal stimulation or saline laxative may follow.

[USP Convention. USPDI-Drug Information for the Health Care Professional. 1l4th
ed. Volume I. Rockville, MD: United States Pharmacopeial Convention, Inc., 1994.
(Plus Updates). 1704}**PEER REVIEWED**

MEDICATION (VET): ORALLY, AS A LAXATIVE WITH LIGHT GRADES (LOW
VISCOSITY) EVEN HAVING SOME ADVANTAGE IN ANIMALS OVER HEAVY GRADES

(HIGH VISCOSITY).
[Rossoff, I.S. Handbook of Veterinary Drugs. New York: Springer Publishing
Company, 1974. 366]**PEER REVIEWED** 000103

MEDICATION (VET): A preparation that contains 0.5% neomycin, 1% carbaryl, 9% sulfacetamide,
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0.5% tetracaine, and 88.1% mineral oil is used in treatment of ear infections and ear mite infestations

of small animals, including rabbits...

(Booth, N.H., L.E. McDonald (eds.). Veterinary Pharmacology and Therapeutics. 5th
.ed. Ames, Iowa: Iowa State University Press, 1982. 668]**PEER REVIEWED**

Increase water retention in the stool by coating surfaces of stool and intestines with a water-
immiscible film. Lubricant effect eases passage of contents through intestines. Emulsification of

lubricant tends to enhance its ability to soften stool mass.

{USP Convention. USPDI-Drug Information for the Health Care Professional. 1l4th
ed. Volume I. Rockville, MD: United States Pharmacopeial Convention, Inc., 1994.
(Plus Updates). 1705}**PEER REVIEWED**

IT PENETRATES & SOFTENS THE STOOL; IT MAY ALSO INTERFERE WITH ABSORPTION

OF WATER.

{Gilman, A. G., L. S. Goodman, and A. Gilman. (eds.). Goodman and Gilman's The
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing
Co., Inc. 1980. 1009]**PEER REVIEWED**

..PROMOTES BOWEL MOVEMENT BY RETARDING WATER REABSORPTION; THERE IS

NO STIMULATION OF PERISTALSIS.
[Miller, R. R., and D. J. Greenblatt. Handbock of Drug Therapy. New York:
Elsevier North Holland, 1979. 1057]**PEER REVIEWED**

MEDICATION (VET): TOPICALLY, IT HAS BEEN USED AS A VEHICLE IN OINTMENTS
(INCL OPHTHALMIC), WOUND DRESSINGS, & INTRAMAMMARY PRODUCTS.
ARGUMENTS AGAINST ITS USE IN THE LATTER HAVE BEEN BASED ON THE
POTENTIAL CARCINOGENICITY OF CERTAIN GRADES (FOR THE CONSUMER OF MILK)

‘OR DIFFICULTY OF ELIMINATING LAST FEW DROPLETS FROM MAN'S FOOD SUPPLY.

[Rossoff, I.S. Handboock of Veterinary Drugs. New York: Springer Publishing
Company, 1974. 367]**PEER REVIEWED**

Drug Warnings:

...CAN CAUSE VARIETY OF UNTOWARD EFFECTS, & ITS USE AS A LAXATIVE
REQUIRES APPRECIATION OF ITS POTENTIAL HAZARDS... HABITUAL USE OF
MINERAL OIL MUST BE AVOIDED. ... INDISCRIMINATE USE...BY ELDERLY,

DEBILITATED, OR DYSPHAGIC INDIVIDUALS SHOULD BE DISCOURAGED.

[Gilman, A. G., L. S. Goodman, and A. Gilman. (eds.). Goodman and Gilman's The
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing
Co., Inc. 1980. 1009]**PEER REVIEWED**

ORAL USE FOR MORE THAN TWO WEEKS COATS THE MUCOSA OF THE SMALL
INTESTINE AND REDUCES THE ADSORPTION OF VITAMINS, ESPECIALLY THE FAT-
SOLUBLE VITAMINS (A, D, E, AND K). THE PATIENT SHOULD BE WARNED THAT LIPID
PNEUMONIA MAY OCCUR IF MINERAL OIL IS ASPIRATED AND THAT UNTOWARD
EFFECTS, SUCH AS HEPATIC INFILTRATION, CAN RESULT FROM ITS ABSORPTION.
BECAUSE OF THE THEORETICAL POSSIBILITY THAT CONCURRENT USE OF THE
VARIOUS DETERGENT DOCUSATE SALTS MAY FURTHER ENHANCE THE ABSORPTION
OF MINERAL OIL, THEIR CONCOMITANT ADMINISTRATION IS NOT RECOMMENDED.

[Osol, A. (ed.). Remington's Pharmaceutical Sciences. 16th ed. Easton,
Pennsylvania: Mack Publishing Co., 1980. 1307]**PEER REVIEWED** {3

MINERAL OIL STILL PRESCRIBED BY SOME SURGEONS AFTER ANORECTAL SURGERY
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DESPITE THE FACT THAT IT SOMETIMES CAUSES PRURITUS ANI, & LACERATION OF
THE AREA FROM SCRATCHING OR RUBBING INTERFERES WITH HEALING.

[Osol, A. (ed.). Remington's Pharmaceutical Sciences. 16th ed. Easton,
.Pennsylvania: Mack Publishing Co., 1980. 1308]**PEER REVIEWED**

In recent years, the oral use of mineral oil has not been advocated because of the possibility of
interference with the absorption of fat-soluble vitamins and the danger of pulmonary aspiration. The
dose required for the former effect exceeds that normally used in clinical practice. ... Oral mineral oil
should not be given to patients with swallowing abnormalities.

[American Medical Association, Council on Drugs. AMA Drug Evaluations Annual
1994. Chicago, IL: American Medical Association, 1994. 951]**PEER REVIEWED**

Oral mineral oil is not recommended for bedridden elderly patients since they are more prone to

aspiration of oil droplets, which amy produce lipid pneumonia.

[USP Convention. USPDI-Drug Information for the Health Care Professional. 1l4th
ed. Volume I. Rockville, MD: United States Pharmacopeial Convention, Inc., 1994.
(Plus Updates). 1705]**PEER REVIEWED**

Oral mineral oil is not recommended for children up to 6 years of age since patients in this age group

are more prone to aspiration of oil droplets, which may produce lipid pneumonia.

{(USP Convention. USPDI-Drug Information for the Health Care Professional. 1l4th
ed. Volume I. Rockville, MD: United States Pharmacopeial Convention, Inc., 1994.
(Plus Updates). 1705]**PEER REVIEWED**

... The use of olive or mineral oil /for treating petroleum distillate poisoning is controversial. The oil is
used to/ increase the viscosity, thereby decreasing the chance of aspiration if vomiting occurs after the
initial ingestion. Such oil also acts as a cathartic to hasten the petroleum distillate from the

) gastrointestinal tract. however, if aspirated, the oil can cause lipoid pneumonia. A 6 year retrospective
study showed as increased incidence of pneumonia in children who were given oil, therefore the use of
oils should be avoided.

{Haddad, L.M., Clinical Management of Poisoning and Drug Overdose. 2nd ed.
Philadelphia, PA: W.B. Saunders Co., 1990. 1184]**PEER REVIEWED**

Interactions:

Concurrent use of /anticoagulants, coumarin- or indandione-derivative, oral, or contraceptive, oral, or
digitalis glycosides or vitamins, fat-soluble, such as A, D, E, and K/ with mineral oil may interfere with
the proper absorption of these or other medications and reduce their effectiveness.

[USP Convention. USPDI-Drug Information for the Health Care Professional. 1l4th

ed. Volume I. Rockville, MD: United States Pharmacopeial Convention, Inc., 1994.
{Plus Updates). 1706] **PEER REVIEWED**

In addition to interfering with absorption of oral anticoagulants, mineral oil also decreases absorption

of vitamin K, which may lead to increased anticoagulant effects.

[USP Convention. USPDI-Drug Information for the Health Care Professional. 14th
ed. Volume I. Rockville, MD: United States Pharmacopeial Convention, Inc., 1994.
(Plus Updates). 1706]**PEER REVIEWED**

Concurrent use /with stool softener laxatives/ may cause increased absorption of mineral oil and result

in the formation of tumor-like deposits in tissues.

[USP Convention. USPDI-Drug Information for the Health Care Professional. 14th

ed. Volume I. Rockville, MD: United States Pharmacopeial Convention, Inc., 1994.
’ (Plus Updates). 1706]**PEER REVIEWED**
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Minimum Fatal Dose Level:

@ - PRACTICALLY NON-TOXIC: PROBABLE ORAL LETHAL DOSE (HUMAN) ABOVE 15
G/KG, MORE THAN 1 QUART (2.2 LB) FOR 70 KG PERSON (150 LB).

[Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicoclogy of Commercial
Products. 5th ed. Baltimore: Williams and Wilkins, 1984.,p. II-156]**PEER
REVIEWED**
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MINERAL OIL
CASRN: 8012-95-1

. For other data, click on the Table of Contents

Environmental Standards & Regulations:
FIFRA Requirements:

In 1988, Dongress amended FIFRA to strengthen and accelerate EPA's reregistration program. The
nine-year reregistration scheme mandated by "FIFRA 88" applies to each registered pesticide product
containing an active ingredient initially registered before November 1, 1984. Pesticides for which EPA
had not issued Registration Standards prior to the effective date of FIFRA '88 were divided into three
lists based upon their potential for exposure and other factors, with List B being of highest concern
and D of least. List: C; Case: Aliphatic solvents; Case No.: 3004; Pesticide type: Insecticide,
Fungicide, Herbicide, Rodenticide, Antimicrobial; Case Status: Awaiting Data/Data in Review: OPP
awaits data from the pesticide's producer(s) regarding its human health and/or environmental effects,
or OPP has received and is reviewing such data, in order to reach a decision about the pesticide's
eligibility for reregistration. Active Ingredient (AI): Mineral oil - includes paraffin oil from 063503; Al
Status: The producer(s) of the pesticide has made commitments to conduct the studies and pay the

fees required for reregistration, and is meeting those commitments in a timely manner.
[USEPA/OPP; Status of Pesticides in Reregistration and Special Review p.170 (Mar,
1992) EPA 700-R-92-004]**PEER REVIEWED**

For the purposes of this section, the insecticide mineral oil is defined as the refinee petroleum fraction
having the following characteristics: (1) minimum flashpoint of 300 deg F; (2) gravity of 27 to 34 by
the American Petroleum Institute standard method; (3) pour point of 30 deg F maximum; (4) color 2
maximum by standards of the ASTM,; (5) boiling point between 480 deg F and 960 deg F; (6)
viscosity at 100 deg F of 100 to 200 seconds Saybolt; (7) unsulfonated residue of 90 percent
minimum;and (8) no sulfur compounds according to the U.S. Pharmacopeia test under Liquid

Petrolatum.
[40 CFR 180.149(a) (7/1/92)]**PEER REVIEWED**

Tolerances for residues of mineral oil as specified in paragraph (a) of this section ase established in or

on the following grains from postharvest application: shelled com and grain sorghum.
[40 CFR 180.149(b) (7/1/92)]**PEER REVIEWED**

Residues of mineral oil are exempted from the requirement of a tolerance when used as!a diluent,
carrier, and solvent in accordance with good agricultural practices as inert (or occasionally active)
ingredients in pesticide formulations applied to growing crops or to raw agricultural commodities after

harvest.
[40 CFR 180.1001(c) (7/1/92)]**PEER REVIEWED**

Mineral oil is exempted from the requirement of a tolerance when used as a solvent, diluent in
accordance with good agricultural practice as inert (or occasionally active) ingredients in pesticide
formulations applied to animals.

[40 CFR 180.1001(e) (7/1/92)]**PEER REVIEWED**

FDA Requirements:
300107
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White mineral oil is a food additive permitted for directaddition to food for human consumption, as
: long as 1) the quantity added to food does not exceed the amount reasonably required to accomplish
. its intended physical, nutritive, or other technical effect in food, and 2) when intended for use in or on

food it is of appropriate food grade and is prepared and handled as a food ingredient.
[21 CFR 172.878 (4/1/93)]**PEER REVIEWED**

Mineral oil is an indirect food additive for use only as a component of adhesives.
(21 CFR 175.105 (4/1/93)]**PEER REVIEWED**

Mineral oil may safely be used in animal feed, subject to the provisions of this section.
[21 CFR 573.680 (4/1/93)]**PEER REVIEWED**

Allowable Tolerances:

Tolerances of 200 ppm for residues of mineral oil as specified in paragraph (a) of this section are
established in or on the following grains from postharvest application: shelled corn and grain sorghum.

{40 CFR 180.149(b) (7/1/92)]**PEER REVIEWED**

Residues of mineral oil are exempted from the requirement of a tolerance when used as a diluent,
carrier, and solvent in accordance with good agricultural practices as inert (or occasionally active)
ingredients in pesticide formulations applied to growing crops or to raw agricultural commodities after

harvest.
[40 CFR 180.1001(c) (7/1/92)]**PEER REVIEWED**

. Mineral oil is exempted from the requirement of a tolerance when used as a solvent, diluent in
accordance with good agricultural practice as inert (or occasionally active) ingredients in pesticide

formulations applied to animals.
(40 CFR 180.1001(e) (7/1/92)]**PEER REVIEWED**
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MINERAL OIL
_ CASRN: 8012-95-1
' For other data, click on the Table of Contents

Chemical/Physical Properties:

Molecular Formula:

UVCB
**PEER REVIEWED**

Color/Form:

COLORLESS, OILY LIQ

[Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and
Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 1139]**PEER REVIEWED**

Colorless, oily liquid aerosol dispersed in air.

[NIOSH. NIOSH Pocket Guide to Chemical Hazards. DHHS (NIOSH) Publication No. 94-
116. Washington, D.C.: U.S. Government Printing Office, June 1994. 236]**QC
REVIEWED**

Odor:

) Practically odorless even when warmed
[Budavari, S. {(ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and
Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 1139]**PEER REVIEWED**

Odor like burned lubricating oil.

{NIOSH. NIOSH Pocket Guide to Chemical Hazards. DHHS (NIOSH) Publication No. 94-
116. Washington, D.C.: U.S. Government Printing Office, June 1994. 236]1**QC
REVIEWED**

Taste:

Practically tasteless even when warmed
[Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and
Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 1139)**PEER REVIEWED**

Boiling Point:

360 DEGC
{National Fire Protection Association. Fire Protection Guide on Hazardous

Materials. 7th ed. Boston, Mass.: National Fire Protection Association, 1978.,p.
325M-146] **PEER REVIEWED**

Density/Specific Gravity:

0.875-0.905 /heavy/

[Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and
. Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 1139]**PEER REVIEWED**
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Solubilities:

. INSOL IN WATER, ALCOHOL; SOL IN BENZENE, CHLOROFORM, ETHER, CARBON
DISULFIDE, PETROLEUM ETHER

[Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and
Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 1139]**PEER REVIEWED**

MISCIBLE WITH MOST FIXED OILS; NOT MISCIBLE WITH CASTOR OIL; SOL IN
VOLATILE OILS

[Osol, A. (ed.). Remington's Pharmaceutical Sciences. 16th ed. Easton,
Pennsylvania: Mack Publishing Co., 1980. 746]**PEER REVIEWED**

Surface Tension:

@ 25 DEG C SLIGHTLY BELOW 35 DYNES/CM

[Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and
Bioclogicals. Rahway, NJ: Merck and Co., Inc., 1989. 1139]**PEER REVIEWED**

Viscosity:

KINEMATIC VISCOSITY NOT LESS THAN 38.1 CENTISTOKES @ 37.8 DEG C

[Osol, A. (ed.). Remington's Pharmaceutical Sciences. 16th ed. Easton,
Pennsylvania: Mack Publishing Co., 1980. 746]**PEER REVIEWED**

Other Chemical/Physical Properties:

. DEVELOPS NOT MORE THAN A FAINT ODOR OF PETROLEUM WHEN HEATED;, FREE OR
NEARLY FREE FROM FLUORESCENCE

[Oscl, A. (ed.). Remington's Pharmaceutical Sciences. 16th ed. Easton,
Pennsylvania: Mack Publishing Co., 1980. 746]**PEER REVIEWED**

BURNED LUBE OIL ODOR /OIL MIST (MINERAL)Y/

[American Conference of Governmental Industrial Hygienists, Inc. Documentation of
the Threshold Limit Values, 4th ed., 1980. Cincinnati, Ohio: American Conference
ofGovernmmental Industrial Hygienists, Inc., 1980. 314]**PEER REVIEWED**

Density: 0.83-0.860 /light/
[Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and
Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 1139]**PEER REVIEWED**
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MINERAL OIL
CASRN: 8012-95-1
For other data, click on the Table of Contents

Manufacturing/Use Information:
Major Uses:

INGREDIENT IN VARIOUS PHARMACEUTICAL PREPARATIONS

[Gilman, A. G., L. S. Goodman, and A. Gilman. (eds.). Goodman and Gilman's The
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing
Co., Inc. 1980. 952]**PEER REVIEWED**

FORMERLY AS A VEHICLE FOR DRUGS TO BE APPLIED TO NASAL MUCOUS

MEMBRANES /LIGHT/

[Gilman, A. G., L. S. Goodman, and A. Gilman. (eds.). Goodman and Gilman's The
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing
Co., Inc. 1980. 952]**PEER REVIEWED**

MEDICATION (VET)
**PEER REVIEWED**

MEDICATION
**PEER REVIEWED**

FLOOR TREATMENT
[Hawley, G.G. The Condensed Chemical Dictionary. 10th ed. New York: Van Nostrand
Reinhold Co., 1981. 774]**PEER REVIEWED**

LUBRICANT IN MFR OF FOOD PRODUCTS
{Furia, T.E. (ed.). CRC Handboock of Food Additives. 2nd ed. Cleveland: The
Chemical Rubber Co., 1972. 402]1**PEER REVIEWED**

AS A VEHICLE TO DISSOLVE OR SUSPEND MEDICINAL AGENTS

[American Hospital Formulary Service. Volumes I and II. Washington, DC: American
Society of Hospital Pharmacists, to 1984.,p. 84:2408] **PEER REVIEWED**

AS DETERGENT FOR REMOVAL OF DERMATOLOGICAL PREPN /LIGHT/
[American Hospital Formulary Service. Volumes I and II. Washington, DC: American
Society of Hospital Pharmacists, to 1984.,p. 84:2408] **PEER REVIEWED**

IN CRACKING-FLOTATION METHOD OF GRAIN PRESERVATION

{White-Stevens, R. (ed.). Pesticides in the Environment: Volume 3. New York:
Marcel Dekker, Inc., 1977. 269]**PEER REVIEWED**

IN FUNGICIDES

{White-Stevens, R. (ed.). Pesticides in the Environment: Volume 2. New York:
Marcel Dekker, Inc., 1976. SO0]**PEER REVIEWED**

IN INSECTICIDES; HERBICIDES /PETROLEUM OILS/
[Farm Chemicals Handbook 87. Willoughby, Ohio: Meister Publishing Ce., 1987.,p.
A-25]**PEER REVIEWED**
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Superfatting agent in soaps
[Kirk-Othmer Encyclopedia of Chemical Technology. 3rd ed., Volumes 1-26. New
. York, NY: John Wiley and Sons, 1978-1984.,p. V21 177}**PEER REVIEWED**

Liquid defoamer in papermaking
[Kirk-Othmer Encyclopedia of Chemical Technology. 3rd ed., Volumes 1-26. New
York, NY: John Wiley and Sons, 1978-1984.,p. V16 807]**PEER REVIEWED**

Used in clear gel hair dressings
[Kirk-Othmer Encyclopedia of Chemical Technology. 3rd ed., Volumes 1-26. New
York, NY: John Wiley and Sons, 1978-1984.,p. V12 95]**PEER REVIEWED**

Pharmaceutical preparations (procesing aids, intestinal lubricants); cosmetics (cold creams, hair
preparations); food applicants (release agents, binders, flotation sealants, defoamants, protective
coatings); food packaging and processing; chemical and plastics industry (processing medium,
extenders, plasticizers); and animal feed products /medical white oils/

[IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man.

Geneva: World Health Organization, International Agency for Research on
Cancer,1972-PRESENT. {(Multivolume work).,p. V33 112]**PEER REVIEWED**

Cosmetics (hair oils, creams); textile-machine lubricants; horticultural sprays; wrapping paper;
corrosion protection in meat-packing industry; and lubricants for watches, bicycles and
spindles /technical white oils/

[IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man.
Geneva: World Health Organization, International Agency for Research on
Cancer,1972-PRESENT. (Multivolume work).,p. V33 112]**PEER REVIEWED**

. Emollient in cosmetics

[Kirk-Othmer Encyclopedia of Chemical Technology. 4th ed. Volumes 1l: New York,
NY. John Wiley and Sons, 1991-Present.,p. V7 586]**PEER REVIEWED**

Used in cosmetic molded sticks
[Kirk-Othmer Encyclopedia of Chemical Technology. 4th ed. Volumes 1: New York,
NY. John Wiley and Sons, 1991-Present.,p. V7 594]**PEER REVIEWED**

The classic cold cream consists of mineral oil (50-60%)...
[Kirk-Othmer Encyclopedia of Chemical Technology. 4th ed. Volumes 1: New York,
NY. John Wiley and Sons, 1991-Present.,p. V7 603]**PEER REVIEWED**

Hydraulic fluid for hydrostatic machines, e.g., machine tools, presses, and construction

machinery...control plants, tippers and small loaders

[Gerhartz, W. (exec ed.). Ullmann's Encyclopedia of Industrial Chemistry. 5th
ed.Vol Al: Deerfield Beach, FL: VCH Publishers, 1985 to Present.,p. Al3 169]
**PEER REVIEWED**

Liquid insulating material

[Gerhartz, W. (exec ed.). Ullmann's Encyclopedia of Industrial Chemistry. 5th
ed.Vol Al: Deerfield Beach, FL: VCH Publishers, 1985 to Present.,p. VAl4 360]
**PEER REVIEWED**

Component of the...negative plate...of lead-acid batteries
- [Kirk—-Othmer Encyclopedia of Chemical Technology. 4th ed. Volumes 1: New York,
. NY. John Wiley and Sons, 1991-Present.,p. V3 1095] **PEER REVIEWED**
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MINERAL OIL IS COMBINED WITH PHENOLPHTHALEIN IN SOME MULTIPLE
INGREDIENT

. [Miller, R. R., and D. J. Greenblatt. Handbook of Drug Therapy. New York:
Elsevier North Holland, 1979. 1057]**PEER REVIEWED**

IT IS USED AS "FOOD-SAFE" LUBRICANT ON PANS, ROLLERS, BELTS, & MACHINERY
IN CLOSE PROXIMITY TO MANY FOODS, & AS A DEFOAMING AGENT IN FOODS. IT IS A
COMMON OR MAIN INGREDIENT IN "BABY OILS" OR AGENTS USED TO IMPROVE
SHEEN OF LIVESTOCK HAIR FOR SHOWS. APPARENTLY SUCCESSFUL AS THE MAIN
INGREDIENT IN VIGOROUSLY APPLIED TOPICAL OILS FOR NON-SPECIFIC
DERMATITIS OR SEBORRHEAS IN DOGS. TOPICALLY, AS A MITICIDE FOR SNAKES (BY
IMMERSION), & AS AN INSECTICIDE ADJUVANT ON MANY CLASSES OF LIVESTOCK.
IT HAS BEEN USED AGAINST EAR MITES. APPLIED TOPICALLY WITHIN THE CLOACA
IT HAS BEEN OF VALUE IN EGG BOUND CAGED BIRDS. MORTALITY AND
HYPERKERATOSIS ASSOCIATED WITH TOPICAL APPLICATION IN YOUNG CHICKS
APPEARS TO BE SECONDARY TO MICROBIAL INFECTION. HAS BEEN USED AS A

CAPILLARY SEAL FOR EGGS IN COLD STORAGE.

[Rossoff, I.S. Handbook of Veterinary Drugs. New York: Springer Publishing
Company, 1974. 367]**PEER REVIEWED**

Methods of Manufacturing:

...BY REFINING CRUDER LUBRICATING OILS TO REMOVE UNSATURATED OR
VOLATILE COMPOUNDS, AS WELL AS RESINS & COMPOUNDS OF NITROGEN &
SULFUR. LIQUID PETROLATUM CONSISTS LARGELY OF SATURATED ALIPHATIC (C14

. TO C18) & CYCLIC HYDROCARBONS.
(Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial

Products. 5S5th ed. Baltimore: Williams and Wilkins, 1984.,p. II-156]**PEER
REVIEWED**

AN OIL EITHER PRESSED OR DRY-DISTILLED FROM PARAFFIN DISTILLATE.

[Sax, N.I. and R.J. Lewis, Sr. (eds.). Hawley's Condensed Chemical Dictionary.
11th ed. New York: Van Nostrand Reinhold Co., 1987. 873]**PEER REVIEWED**

AFTER REMOVING THE LIGHTER HYDROCARBONS FROM PETROLEUM...THE RESIDUE
IS AGAIN.. /DISTILLED/ BETWEEN 330-390 DEG C & THE DISTILLATE TREATED FIRST
WITH SULFURIC ACID, THEN SODIUM HYDROXIDE &.. DECOLORIZED BY FILTERING...
THE PURIFIED PRODUCT IS AGAIN CHILLED, TO REMOVE PARAFFIN, & REDISTILLED
@ TEMP ABOVE 330 DEG C.

[Osol, A. {ed.). Remington's Pharmaceutical Sciences. 16th ed. Easton,
Pennsylvania: Mack Publishing Co., 1980. 746)**PEER REVIEWED**

General Manufacturing Information:

A MIXTURE OF LIQUID HYDROCARBONS FROM PETROLEUM.

[Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and
Biologicals. Rahway, NJ: Merck and Co., Inc., 1989. 1139]**PEER REVIEWED**

A LIGHT MINERAL OIL IS SIMILAR TO MINERAL OIL BUT LOWER MOLECULAR WEIGHT
. HYDROCARBONS PREDOMINATE, RESULTING IN LOWER VISCOSITY & SPECIFIC
GRAVITY. /LIGHT MINERAL OIL/
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[American Hospital Formulary Service. Volumes I and II. Washington, DC: American
Society of Hospital Pharmacists, to 1984.,p. 56:12] **PEER REVIEWED**

’ GRADES: BY VISCOSITY & COLOR.

[Ssax, N.I. and R.J. Lewis, Sr. (eds.). Hawley's Condensed Chemical Dictionary.
11th ed. New York: Van Nostrand Reinhold Co., 1987. 873]**PEER REVIEWED**

OILS MAY CONTAIN TOCOPHEROL OR BUTYLATED HYDROXYTOLUENES TO INHIBIT
OXIDATION. /HEAVY & LIGHT/

[American Hospital Formulary Service. Volumes I and II. Washington, DC: American
Society of Hospital Pharmacists, to 1984.,p. 56:12]**PEER REVIEWED**

/LIQUID PETROLATUM IS/ THE OFFICIAL USP NAME FOR A MIXTURE OF REFINED LIQ

HYDROCARBONS OF HIGH VISCOSITY.

[Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial
Products. 5th ed. Baltimore: Willjiams and Wilkins, 1984.,p. II-156]**PEER
REVIEWED**

...JT HAS BEEN DIFFICULT FOR MANY TO ACCEPT WHEN THE UNITED STATES
PERMITS ITS USE IN ANIMAL FEEDS TO REDUCE DUSTINESS OF FEEDS OR MINERAL
SUPPLEMENTS; AS A LUBRICANT IN PRODUCING PELLETS, CUBES, BLOCKS; & TO
PREVENT SEGREGATION OF TRACE MINERALS IN MINERALIZED SALT... US
REGULATIONS SET A MAXIMUM OF 3.0% FOR...USE IN MINERAL SUPPLEMENTS &

0.06% OF THE TOTAL RATION WHEN USED IN FEED OR FEED CONCENTRATES.

[Rossoff, I.S. Handbook of Veterinary Drugs. New York: Springer Publishing
Company, 1974. 367]**PEER REVIEWED**

" IN REFINEMENT FOR HUMAN USE, AROMATIC AMINES & UNSATURATED
HYDROCARBONS ARE REMOVED FROM PETROLEUM, LEAVING A VARIETY OF
SATURATED HYDROCARBONS. PALATABILITY... IS IMPROVED WHEN IT IS
EMULSIFIED WITH ACACIA.

[American Hospital Formulary Service. Volumes I and II. Washington, DC: American
Society of Hospital Pharmacists, to 1984.,p. 56:12]**PEER REVIEWED**

PESTICIDE TOLERANCES & EXEMPTIONS FOR POSTHARVEST USE ON GRAIN CROPS:
PESTICIDE TOLERANCES IN PPM: MINERAL OIL: 200 PPM ON CORN & GRAIN
SORGHUM. /FROM TABLE/

[White-Stevens, R. (ed.). Pesticides in the Environment: Volume 3. New York:
Marcel Dekker, Inc., 1977. 304]**PEER REVIEWED**

Formulations/Preparations:

MINERAL OIL, USP (LIQUID PETROLATUM), IS AVAILABLE IN NUMEROUS PREPN,

OFTEN UNDER VARIOUS TRADE NAMES.
[Gilman, A. G., L. S. Goodman, and A. Gilman. (eds.). Goodman and Gilman's The
Pharmacological Basis of Therapeutics. 6th ed. New York: Macmillan Publishing
Co., Inc. 1980. 1009]**PEER REVIEWED**

AGORAL, PLAIN (PARKE, DAVIS), FLEET MINERAL OIL ENEMA (FLEET), KONDREMUL

PLAIN (FISONS), PETROGALAR, PLAIN (WYETH) (ALL NONPRESCRIPTION).

{American Medical Association, AMA Department of Drugs. AMA Drug Evaluations. 5th
. ed. Chicago: American Medical Association, 1983. 1308} **PEER REVIEWED**
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DOMOL (DOME), LUBATH (WARNER/LAMBERT), SURFOL (STIEFEL).

[American Medical Association, AMA Department of Drugs. AMA Drug Evaluations. 4th
._ ed. Chicago: American Medical Association, 1980. 1015]**PEER REVIEWED**

JELLY, ORAL, 55% WEIGHT/WEIGHT (NEO-CULTOL); OIL (NUJOL); OIL, RECTAL (FLEET
MINERAL OIL ENEMA); SUSPENSION, ORAL 1.6 ML/5 ML (AGORAL PLAIN); 2.75 ML/5S
ML (KONDREMUL PLAIN EMULSION) & 3.25 ML/5S ML (PETROGALAR PLAIN). /MINERAL
OIL, HEAVY/

[American Hospital Formulary Service. Volumes I and II. Washington, DC: American
Society of Hospital Pharmacists, to 1984.,p. 56:12]**PEER REVIEWED**

OIL, RECTAL (SAF-TIP OIL RETENTION ENEMA); OIL (AVAILABLE BY
NONPROPRIETARY NAME). /MINERAL OIL, LIGHT/

[American Hospital Formulary Service. Volumes I and II. Washington, DC: American
Society of Hospital Pharmacists, to 1984.,p. 56:12]**PEER REVIEWED**

Medical /and technical/ white oils may contain alpha-tocopherol (Vitamin E) at levels up to 10 mg/kg

as an antioxidant

[IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man.
Geneva: World Health Organization, International Agency for Research on
Cancer,1972-PRESENT. (Multivolume work).,p. V33 94 (1984)]1**PEER REVIEWED**

Impurities:
Polynuclear aromatic compounds have been detected in samples of mineral oil for medicinal and
cosmetic uses

’ [IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man.

Geneva: World Health Organization, International Agency for Research on
Cancer,1972-PRESENT. (Multivolume work).,p. V33 94 (1984)]**PEER REVIEWED**

U. S. Imports:

(1984) 1.69X10+7 g
[{BUREAU OF THE CENSUS. U.S. IMPORTS FOR CONSUMPTION AND GENERAL IMPORTS 1984 p.1l-
386) **PEER REVIEWED**

U. S. Exports:

(1984) 7.49X10+7 g /medicinal and non-medicinal/
{BUREAU OF THE CENSUS. U.S. EXPORTS, SCHEDULE E, 1984 p.2-63 and 2-65]**PEER
REVIEWED* *
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000021 - NA Monograph Specifications: NA Food Chemicals 4th Edition, pgs
000022 Mineral Oil, White Codex 256-257
000034 - Bohn, Raymond T. A Thorough Discussion of October 1960  Cereal Science Volume 5,
000039 White Minieral Oil in the Today Number 8, pgs
Baking Industry 234 - 238
000083 - Baldwin, M. K.; Berry,  Feeding studies in rats 1992 Toxicol Pathol Volume 20,
000084 P. H.; Esdaile, D. J,; with mineral hydrocarbon Issue 3, Part 1,
Linnett, S. L.; Martin, food grade white oils pgs 426 - 435
J. G.; Peristianis, G.
C.; Priston, R. A.
000085 Smith, J. H.; Bird, Subchronic Feeding Study 1995 Drug and Chemical Volume 18,
M.G.; Lewis, S. C.; of Four White Mineral Oils Toxicology Number 1, pgs
Freeman, J. J.; in Dogs and Rats 83-103
Hogan, G. K. ; Scala,
R. A
000086 Fleming, K. A.; Granulomas in the livers 1998 Regul Toxicol Volume 27,
Zimmerman, H.; of Humans and Fischer Pharmacol Issue 1, Part 1,
Shubik, P. rats associated with the pgs 75 - 81
ingestion of mineral
hydrocarbons a
comparison
000087 - Smith, J. H.; Mallett A.  Ninety day feeding study 1996 Toxicol Pathol Volume 24,
000088 K. ; Priston, R. A.; in Fischer 344 rats of Issue 2, pgs
Brantom, P. G ; highly refined petroleum 214 - 230
Worrell, N. R;; derived food grade white
Sexmith, C.; Simpson, oils and waxes
B.J.
000089 - Nash, J. F.; Gettings, A toxicological review of 1996 Food Chem Toxicol Volume 34,
000090 S. D.; Diembeck, W.; topical exposure to white Issue 2, pgs
Chudowski, M.; mineral oils 213 -225
Kraus, A. L.
000091 Shoda, T.; Tosyoda, Lack of carcinogenicity of 1997 Food Chem Toxicol Volume 35,
K.; Uneyama, C,; medium-viscosity liquid Issue 12, pgs
Takada, K.; paraffin given in the diet to 1181 - 1190
Takahashi, M. F344 rats
000092 Miller, M. J.; Lonardo,  Variable responses of 1996 Regul Toxicol Volume 23,
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